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INTRODUCTION

Westinghouse Hanford Company 222-S/RCRA Analytical Laboratories are supporting
the characterization efforts of the single shell tanks. The characterization
of tank 241-U-110 was performed under Phase 1A and 1B of the Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks (WHC-EP-0210).

Tank 241-U-110 has a 500,000 gallon capacity, construction was completed in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975 and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the Quality Assurance Project Plan, WHC-SD-CP-QAPP-002. In accordance with
WHC-SD-CP-QAPP-002 the following laboratory policies are being followed.
Spikes are performed on either the undissolved sample, or the sample after
dissolution as directed by the chemist. If the spike addition is found to be
less than 20% of an analyte concentration, the spike recovery is not reported
due to errors introduced by the precision of the sample analysis. The
concentration of spike additions will be re-evaluated before the start of
phase 1C. Two spiking routines are being used during phase 1A and 1B. For the
following analyses, Ion Chromatography, Inductively Coupled Plasma, Mercury
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is
spiked independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radio-isotopic
analysis and other analyses not specified above the spikes were preformed by
spiking an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the Laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. All results in this data package
relate only to the sample identified as segment 2 from core 7 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.

Samples analyzed for Total Organic Carbon between November 1, 1989 and
February 22, 1990 were not acidified. The results from these analyses include
total organic carbon, carbonate, and dissolved carbon dioxide from the air.
The validity of these analysis are subject to interpretation. The total
organic carbon procedure was corrected and these analyses will be repeated
wherever possible.
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All sample results reported here by weight are reported as the "wet weight"
of the sample. Some samples did noticeably lose moisture during the process
of aliquoting and weighing the sample for digestion. In order to minimize
errors due to loss of moisture, the percent moisture was determined at the
earliest opportunity. Attempts to dry the sample before analysis resulted in
approximately a ten fold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel the samples were not dried
before aliquoting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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8



0 f-_ I L

(1) Shipment Number Z (2) Sample Number (3) Supervisor -

(4) -ank (5) Riser (6) Segment (7) Cask Serial Number

Radiation Survey Data: (8)FIELD (20) -LABORA ORY (9) Shipment Description:

R O d i aTi po Su r e y a tI A . W o rk P a c k a g e N u m b e r __ _-

Side Dose Rate , B. Cask Seal Number For Future Use

Bottom Dose Rate /~ ijC. Sampler Number Used Z
DB Dteoad TiesSmpleaUnsate

Smearable Contamination
(alpha) (alpha)

z "IT,4 7) J
(be 2 /?amma) (eagma

RPT T

(Signatute) (S'gnallire) -

f... b te toh ne rfnrrmed.*)
(10) INFORMATION (incude statemen c be r

*Reference laboratory work reque ,if available.

D. Date and Time Sampler Unseated

E. Expected Liquid Content

F. E xpected Solid Content

G. Dose Rate Through Drill String

H. Expected Sample Length

( () RNAE (13)DATEANDTIME (14) DESTINATION (16) RECIPIENT NAME (17)DATEA TME

1) POINT OF ORIGIN (12) SENDER R 13 AEEASEDTRCVE
RELEASEDV.D

SE ER 51 NATURE RECPENT N TUR

(? (19) Seal Data Consistent with s Record?
(15) Seat Intact Upon Release? (18) Sea, ntact UpnReeipt?. Shipment No. Sample No.

Yes 0 No Yes ENo Yes E No Yes 0 No

Comments:

CHJAIN-F-CUSX ITflDY RECOR FO OESMPLING



Single Shell Tank Waste Characterization
Summary of Core Sample

TANK ID: 241-U-110

RISER ID: 7

CORE ID: 7

SEGMENT

Lab Serial No. F0197

1 Customer ID No. 89-046

Last Segment? NO

Lab Serial No. F0125

2 Customer ID No. 89-047

Last Segment? NO

Lab Serial No. F0149

3 Customer ID No. 89-048

Last Segment? NO

Lab Serial No. F0173

4 Customer ID No. 89-049

Last Segment? YES

Lab Serial No.

5 Customer ID No.

Last Segment?

Lab Serial No.

6 Customer ID No.

Last Segment?

Lab Serial No.

7 Customer ID No.

Last Segment?

SEGMIENT

Lab Serial No.

8 Customer ID No.

Last Segment?

Lab Serial No.

9 Customer ID No.

Last Segment?

Lab Serial No.

10 Customer ID No.

Last Segment?

Lab Serial No.

11 Customer ID No.

Last Segment?

Lab Serial No.

12 Customer ID No.

Last Segment?

Lab Serial No.

13 Customer ID No.

Last Segment?

Lab Serial No.

14 Customer ID No.

Last Segment?

'UT-1 Rev. C t/I//O Interim

10

DATE SAMPLING INITIATED: 11-15-89

DATE SAMPLING COMPLETED: 11-16-89
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SUMMARY DATA REPORT

Tank
Core
Segment
Customer Id:

Undigested Sample
Sample

12.42

34.50%%Water

Duplicate

12.95

Acid Digestion

ICP Results

Wet

Weight

Sample

37.30%

ug/g

Fusion Dissolution

Sample

Fusion Digestion

Total Alpha
Total Beta

GEA

Cs-137

Uranium

2.33 g/L

1.94 uci/g
9.10E+02 uci/g

1.81E+01 uci/g

1.27E+04 ug/g

Duplicate

1.95 g/L

1.45 uci/g
7.44E+02 uci/g

1.73E+01 uci/g

1.32E+04 ug/g

Water Digestion

Water Digestion

Ion Chromatograph
Fluoride
Chloride
Nitrate
Phosphate
Sulfate

Total Organic Carbon

Sample Sample

Duplicate
8.59 g/L 8.60 g/L

<1.18E+03
<1 .18E+03
2.99E+04
<1 .18E+04
<1 .18E+04

ug/g
ug/g
ug/g
ug/g
ug/g

1.61E+03 ug/g

<1.17E+03
<1 .17E+03
2.59E+04
<1 .17E+04
<1.17E+04

ug/g
ug/g

ug/g
ug/g
ug/g

1.41E+03 ug/g

Al umi num

Antimony

Barium

Beryllium
Bismuth

Boron
Cadmium
Calcium
Cerium
Chromium

Copper
Europium
Iron

Lanthanum
Lead
Lithium

Magnesium
Manganese
Mercury

Molybdenum
Nickel

Potassium
Samarium

Selenium
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin

Titanium

Uranium
Vanadium
Zinc
Zirconium

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits revised Oct. 2, 1990

241-U- 110
7
2
89-047

Wet

Weight

Sample

Duplicate

ug/g

131520

520

27

1
3050

LT
LT

321
LT

267
204

LT
6509

LT
630
LT

1304
4172

LT

33

103
LT
LT

582
LT

53905
548
218
LT

4420
LT
73
49

10546
39

69
LT

ug/g

ug/g

ug/g

ug/g
ug/g

ug/g

ug/g
ug/g

ug/g

ug/g

ug/g
ug/g

ug/g
ug/g

ug/g

ug/g
ug/g
ug/g

ug/g

ug/g
ug/g

ug/g
ug/g
ug/g

127597 ug/g

LT

LT
LT

2205 ug/g
LT
LT

317 ug/g
LT

194 ug/g
104 ug/g

LT
5400 ug/g

LT
168 ug/g
LT

3102 ug/g
3644 ug/g

LT

LT
LT
LT
LT

LT
LT

44321 ug/g
408 ug/g
163 ug/g

LT
LT
LT
LT
LT
LT
LT

183 ug/g
LT

12
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PHYSICAL TEST RESULTS
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Single Shell Tank
Extrusion of Segment -- Physical Tests

LAB SEGMENT SERIAL #: F0125

ANALYST: Richard L. Weiss

CUSTOMER ID:

DATE EXTRUDED:

89-047

November 21, 1989

UR AINABLE LIQUID Liquid Submitted for Segment AnaLysis? -- NO

GROSS 38.28 TARE 22.50 NET 16.38

SERIAL DATE/TIME ESTIMATED

SPECIFIC CALCULATED

APPEARANCE OF LIQUID:

DIMENSIONS OF SEGMENT

CompLeted Segment Obtained? No LENGTH: 15.00 CALCULATED VOLUME: 11.78 in3

REMARKS None

APPEARANCE OF SOLIDS: Bottom 12 inches of sample dark gray to black in

color, cohesive and firm. Top 3 inches white, granular, crumbly,

non-cohesive with a slippery/slimey texture.

PENETROMETER 12.2

HOMOGEN I ZAT ION

LABORATORY NOTEBOOK REFERENCE

Lbs/sq in REMARKS: None

WHC-N-313-4 11
Notebook No.

51-3 Hav. U 91//90 Interim

14

PROCEDURE: T038A-00712 REVISION: F QUANTITY OF MATERIAL: 282.04 GRAMS

DATE HOMOGENIZED: 12-28-89 TIME HOMOGENIZED: 5.0 MINUTES

OPERATOR: Richard L. Weiss

Page No.
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Single Shell Tank
Segment -- Subsamples

LAB SEGMENT SERIAL #: F0125 CUSTOMER ID: 89-047

VOLATILE ORGANIC ANALYSIS

VOA SAMPLE LAB SERIAL #: 89-047-79 DATE SAMPLED: 11-21-89

PARTICLE SIZE DISTRIBUTION ANALYSIS

PARTICLE SIZE SAMPLE LAB SERIAL #: F0125 DATE SAMPLED: 12-28-89

Homogenized Solids

UNDIGESTED SOLIDS ANALYSIS

LABORATORY SERIAL NUMBER FOR SAMPLE: F0125 DATE SAMPLED: 12-28-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0126

FUSION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER OF SAMPLE: F0130 DATE SAMPLED: 12-28-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0131

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0132

ACID DIGESTION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER OF SAMPLE: F0140 DATE SAMPLED: 12-28-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0141

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0142

WATER DIGESTION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER OF SAMPLE: F0135 DATE SAMPLED: 12-28-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0136

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0137

Laboratory Notebook Reference WHC-N-313-4 11

Notebook No. Page No.
SST-5 Rov. D 9/7/90 Interim
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D ,tTE :. 01/12/1989 1AGO., RANGE : 0.,5-60 1COUNTS 0905%.'TiNE : I t 12:23 ! ACO. MODE : SAMPLE S...F. n 0.11.
CONFIG. : 1 (0,.7 1) ACO. TIME : 365 SEC 1 ,.D.U.. "7101i
CELL TYPE : MAGNETIC (W SAMPLE SIZE : 4 CONCENTR:) 0.3E+06 #/ml
SAMPLE TYPE : REGULAR 1RED., CONF. : 95.00x(V) 1SOLIDS 1.OE-02 */

S,,D.

Number, Lengith
Number, Area
Numrber-, Volume
Lpngth., Area

I (en th, Volume
Area, Volume

v)lume, Moment

1.61 m -
2.19? (TI
2.88 (m
2.98 Em
3.06 om
5.00 V m
7. B5 Pm l

1 49 p1
1.60 fn

1.'6 Pm
2.4'5- p m
2.61 F m7
3.77 p m
6.01 y f7m

MED I D ) i ame er

1.02 pin
4..40 jm

5 . 4..

MODE

0.55 pm
4.06 offm
4.86 nP-,

CONF I DENCF:

100.00%
99.59%
99.50A

Numb::er
Arwa
Volume
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I -r: -b - 1

r T :.*.S 1/ 12 /7 |::

TIME .. 2:.04 ' ... E .... PL...E ... N.. : . 0.. .
C I'll ::, (0.7 r1:) IC F A M 424 C0EC | .11.I..J. : 7173

.ELL TYPE :MAGNETIC (3 ) AMPL E 4 ' CONCENTR 1 E.9E+± #/mn
1MP*LE TYPE ::REGULAR pR . CONFI " 00% V ) |1L3 : A ( ,.FE .7

PROBA1ILITY fOLUME DISTHIBtJTION GRAPH

Name: SST,BOIJOOP4,FO125,H2OSBX( Median : .l8pm
1.IE-14 cc/ml(l1fi.Oy) Mean(nv): 3.O9pm Meain(vm): 9.Ii5pm

S.D.(nv): 2.O9pm S.D.(vm): 7.84pm
((SCALE RANGE (pm) ADJUSTED Conf(vm): 99.42

1007

8 0 . 0 7

70.07

40.07

30. 07 -

20.07

10.07

0 5 to Is 20 25 30 35 48 45 so

Size (in microns)
Linear Scale
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UNDIGESTED SAMPLE ANALYSIS
RESULTS
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Single Shell Tank Project

Tank: 241-U-110
Core: 7
Segment: 2
Customer ID 89-047

Check
Standard

Laboratory ID:

pH

Laboratory ID:

FO 100

101.00%

FOIQO

Blank

F0121

6.83

F0309

Sample

F0125

12.42

F0125

Sample
Duplicate

F0126

12.95

F0126

96.63% 6.5 mg 34.50%

Check
Standard

F0292

100.90%

F0292

Sample ResultsUntreated

37.30% 96.80%%Water



Analytical Batch

LAB SEGMENT SERIAL #:F0125

INSTRUMENT AL10653
PROCEDURE/REV LA-212-103/A-0

TECHNOLOGIST M. Franz

DATE January 02, 1990

TEMPERATURE 23.6 C
STARTING TIME 1300

ENDING TIME 2000

CHEMIST R. E. Brandt

DESCRIPTION LAB ID

1 Initial LMCS Check Std. FO100

2 Reagent Blank F0121

3 Sample 89-045 F0101

4 Duplicate of Sample 89-045 F0102

5 Sample 89-047 F0125

6 Duplicate of Sample 89-047 F0126

7 Sample 89-048 F0149_

8 Duplicate of Sample 89-048 F0150

9 Sample 89-050 F0289

10 Duplicate of Sample 89-050 F0290

11 Final LMCS Check Std F0292

CUSTOMER ID:89-047

pH Analysis of Solid Sample.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Standard 72C1 1 A/5.0 mL 5.0 mL

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0125

INSTRUMENT N/A

PROCEDURE/REV LA-564-101/D-0

TECHNOLOGIST R. D. Hale

DATE January 03, 1990

TEMPERATURE 120 C

STARTING TIME 1100 01-02-90

ENDING TIME 1100 01-03-90

CHEMIST R. E. Brandt

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0100

2 Reagent Blank F0309

3 Sample 89-047 F0125

4 Duplicate of Sample 89-047 F0126

5 Sample 89-048 F0149

6 Duplicate of Sample 89-048 F0150

7 Sample 89-050 F0289

8 Duplicate of Sample 89-050 F0290

9 Sample 89-045 FO1-01

10 Duplicate of Sample 89-045 F0102

11 Final LMCS Check Std F0292

CUSTOMER ID:89-047

% Water in Sample.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT . VOL. OF STD .

LMCS Check Standard 11 C11 AG/1.0 mL 1.0 ml

SST-102 Rev. F 9/7/90 Interim
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KOH FUSION ANALYSIS
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Single Shell Tank Project Fusion Analysis

Laboratory Results of Solids
Units Are Sample Wet Weight

Tank:
Core:
Segment:
Customer ID:

Laboratory ID:

Fusion Digestion

Laboratory ID:

Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:

Uranium

241-U-110
7
2
89-047

Check
Standard

N/A

N/A

F0105

111.90%
98.80%

F0129
98.10%

F0105

98.70%

Blank

F0168

N/A

F0308

<1.OOE-04 uci/L
<2.58E-04 uci/L

F0308
2.49E-01 uci/L

F0120

<1.04E-02 g/L

Sample

F0130

2.33

F0130

1.94
9.1OE+02

F0130
1.81E+01

F0130

1. 27E+04

g/L

Sample
Duplicate

F0131

1.95 g/L

F0131

uci/g 1.45 uci/g

uci/g 7.44E+02 uci/g

F0131

uci/g 1.73E+01 uci/g

F0131

ug/g 1.32E+04 ug/g

* Too Low To Calculate.

r\)
U.'

Spike of
Sample

N/A

N/A

F0296

97.10%
*

F0296
99.10%

F0108

*

Check
Standard

N/A

N/A

F0297

100.30%
96.50%

F0297
99.10%

F0297

108.30%



Single Shell Tank Project

Tank:
Core:
Segment:
Customer ID:

Fusion Analysis
Sample Results on Laboratory Digestions

241-U-110
7
2
89-047

Laboratory ID:

Fusion Digestion

Laboratory ID:

Total Alpha

Total Beta

Laboratory ID:

GEA Cs-137

Laboratory ID:

Uranium

* Too Low To Calculate.

Check
Standard

F0105

F0105

111.90%

98.80%

F0129

98.10%

F0105

98.70%

Blank

F0168

F0308

<1.OOE-04 uci/L

<2.58E-04 uci/L

F0308

2.49E-01 uci/L

F0120

<1 .04E-02 g/L

Sample

F0130

2.33

F0130

4.52

2.12 E+03

F0130

4.21 E+01

F0130

2.95E-02

Sample
Duplicate

F0131

g/L 1.95

F0131

uci/L 2.82

uci/L 1.45E+03

F0131

uci/L 3.37E+01

F0131

g/L 2.58E-02

Spike of
Sample

F0296

Check
Standard

F0297

F0297

100.30%

96.50%

F0297

99.10%

F0297

108.30%

g/L

uci/L

uci/L

uci/L

g/L

F0296

97.10%

115.00%

F0296

99.10%

F0108

*



Analytical Batch

LAB SEGMENT SERIAL #:F0125

INSTRUMENT N/A

PROCEDURE/REV LA-549-141/A-0

TECHNOLOGIST R. D. Hal e

DATE January 03, 1990

TEMPERATURE 23 C
STARTING TIME 1000

ENDING TIME 1200

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Reagent Blank F01 68

2 Sample 89-045 F0106

3 Duplicate of Sample 89-045 F0107

4 Sample 89-047 F0130

5 Duplicate of Sample 89-047 F01 31

6 Sample 89-048 F0154

7 Duplicate of Sample 89-048 F0155

8 Sample 89-050 F0294

9 Duplicate of Sample 89-050 F0295

10

11 _______

CUSTOMER ID:89-047

Fusion Dissolution

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT . VOL. OF STD.

N/A

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0125

INSTRUMENT WA93415

PROCEDURE/REV LA-508-101/C-1
TECHNOLOGIST 3. A. Hopkins

DATE January 05, 1990

TEMPERATURE 70 F

STARTING TIME 0930
ENDING TIME 1400
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0105

2 Reagent Blank F0308

3 Sample 89-045 F0106

4 Duplicate of Sample 89-045 F0107

5 Sample 89-047 FO130

6 Duplicate of Sample 89-047 F0131

7 Sample 89-048 F0154

8 Duplicate of Sample 89-048 F015S

9 Sample 89-050 F0294

10 Duplicate of Sample 89-050 F0295

11 Spike 89-050 F0296

CUSTOMER ID:89-047

Total Alpha

Total Beta

Fusion Dissolution

Detector #18

DESCRIPTION LAB ID
12 Final LMCS Check Std F0297

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Standard 83844/lOmL 1 OmL

Spike 83B44/10mL F0294/100uL 10.1mL

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank

Calibration Record

ANALYTE: AM24 1

PROCEDURE: LQ-508-002 REVISION: A-0

INSTRUMENT: Detector #18 PROPERTY NUMBER: WA93415

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801
DATE: June 28, 1989

CALIBRATION STANDARD ID: 36B40A3; 36B40B3; 36B40C3; 36B40A6; 36B40B6; 36B40C5;
36B40A8; 36B40B7; 36B40C7

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
ST-103 Rev. (DrafO 9/15/90 Short Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 18

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:

TIME ZERO DATE (HD):

DATE COUNTED (HD):
Am-241

154497
5

0.2

CALIBRATED BY: RA JONES

15897

16347

HD 0 = 09/25/44

NOTE: Date of calibration for two inch and five inch size discs
is a counting room error. It should read 06-28-89 not
06-28-80.
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SIZE

2
2
2

5
5
5

DATE

06/28/80
06/28/80
06/28/80

06/28/80
06/28/80
06/28/80

STANDARD
ID

36B40A3
36B40B3
36B40C3

36B40A6
36B40B6
36B40C5

STANDARD
ID

36B40A8
36B40B7
36B40C7

1" i

1"
1"

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

1542
1547
1552

1558
1603
1608

AVE
CPM

60570
109900
159700

0
0
0

67207
115573
162269

61627
118582
164322

66768
116337
162819

62404
119217
165699

67025
116289
162370

61970
118566
166216

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

66645
116143
161593

61272
119430
166176

EFFICIENCY

0
0
0

0.0000
0.0000
0.0000

AVERAGE, l" =

STANDARD
ID

36B40A3
36B40B3
36B40C3

2"
2"
2"

AVERAGE, 2" =

STANDARD
ID

36B40A6
36B40B6
36B40C5

5 1
5"
5'1

AVERAGE, 5" =

0.0000 +/- @95%

STD
VALUE

61800
110700
161400

AVE
CPM

13382
23217
32452

0.2095 +/- @95%

STD
VALUE

59470
109800
160100

AVE
CPM

12363
23790
33120

0.2109 +/- @95%

0.0000 -97.62 %

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0152

13409
23264
32518

7.27 %

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0106

12388
23838
33187

5.01 %

ON 06/28/89

EFFICIENCY

0.2170
0.2102
0.2015

ON 06/28/89

EFFICIENCY

0.2083
0.2171
0.2073

ON 06/28/89

NEW EFFS FOR DET 18 Am-241 1" = 0.0000 2" = 0.2095

5" = 0.2109

SIZE STD
VALUE
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Single Shell Tank

Calibration Record

ANALYTE: CO60

PROCEDURE: LQ-508-002 REVISION: A-0

INSTRUMENT: Detector #18 PROPERTY NUMBER: WA93415

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: June 28, 1989

CALIBRATION STANDARD ID: 100B40A2; 100B4OB1; 100B4OC1; 32B40A4; 32B4083;
32B40C4; 32B40A5; 32B40B6; 32B40C5

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
ST-103 Rev. (Draft) 9/16/90 Short Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:
CPM 1" BKG:

18

Co-60
1925

5
5

2",5" STD
1" STD

CALIBRATED BY: RA JONES

NOTE: Date of calibration for two
is a counting room error.

06-28-80.

TIME ZERO DATE (HD):
TIME ZERO DATE (HD):
DATE COUNTED (HD):
DATE COUNTED 1" (HD)

15883
16573
16347

HD 0 = 09/25/44

inch and five inch size discs
It should read 06-28-89 not
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SIZE

2
2
2

5
5
5

DATE

06/28/80
06/28/80
06/28/80

06/28/80
06/28/80
06/28/80

STANDARD
ID

32B40A4
32B40B3
32B40C4

32B40A5
32B40B6
32B40C5

STANDARD
ID

100B40A2
100B40B1
100B40C1

l" i

1"
1"

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

1510
1515
1521

1526
1531
1536

AVE
CPM

67290
137800
199700

0
0
0

95552
179993
266251

80056
159760
234482

95030
179923
266109

79664
162820
235955

96367
180564
266791

81559
161429
237348

DECAY DECAY CORR
CORR CPM

0.00
0.00
0.00

94943
179845
262848

79720
163674
236432

EFFICIENCY

0
0
0

0.0000
0.0000
0.0000

AVERAGE, 1" =

STANDARD
ID

32B40A4
32B40B3
32B40C4

2"
2"
2"

AVERAGE, 2" =

STANDARD
ID

32B40A5
32B40B6
32B40C5

5 1
5"
5"

AVERAGE, 5" =

0.0000 +/- @95%

STD
VALUE

70480
135100
202400

AVE
CPM

19090
36011
53095

0.3151 +/- @95%

STD
VALUE

70160
135700
201900

AVE
CPM

16045
32379
47206

0.2762 +/- @95%

0.0000 ERR %

DECAY DECAY CORR
CORR CPM

1.18
1.18
1.18

0.0099

22561
42560
62750

3.13 %

DECAY DECAY CORR
CORR CPM

1.18
1.18
1.18

0.0115

18963
38267
55790

4.16 %

ON 06/28/89

EFFICIENCY

0.3201
0.3150
0.3100

ON 06/28/89

EFFICIENCY

0.2703
0.2820
0.2763

ON 06/28/89

NEW EFFS FOR DET 18 Co-60 1" = 0.0000 2" = 0.3151

5" = 0.2762

SIZE STD
VALUE
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Analytical Batch

LAB SEGMENT SERIAL #:F0125

INSTRUMENT N/A
PROCEDURE/REV LA-548-121/C-1

TECHNOLOGIST D. M. Southwick

DATE January 09, 1990

TEMPERATURE 72 F

STARTING TIME 1230
ENDING TIME 1400

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0129

2 Reagent Blank F0308

3 Sample 89-047 F0130

4 Duplicate of Sample 89-047 F0131

5 Sample 89-048 F0154

6 Duplicate of Sample 89-048 F0155

7 Sample 89-050 F0294_

8 Duplicate of Sample 89-050 F0295

9 Spike 89-050 F0296

10 Final LMCS Check Std F0297

11

CUSTOMER ID:89-047

GEA Analysis

Fusion Dissolution

Detectors 1, 2, 3, & 4

Samples are prepared in batch
but counted randomly.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT. VOL. OF STD .

LMCS Check Standard 89B44/.SmL 22mL

Spike 89B44/.1mL F0294/1.OmL 22mL

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Isotope, Mixed Gamma

PROCEDURE: LQ-508-003 REVISION: A-0

INSTRUMENT: GEA Detector #1 PROPERTY NUMBER 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: February 14, 1989

CALIBRATION STANDARD ID: 56B40 DI
ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

COMMENTS:

SST-103 Rev. (Draft) 9/4/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Isotope, Mixed Gamma

PROCEDURE: LQ-508-003 REVISION: A-0

INSTRUMENT: GEA Detector #1 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: February 16, 1989

CALIBRATION STANDARD ID: 56B40 DI

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

COMMENTS:

SST-103 Rev. A 9/25/90 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

LOG(EFF)
+

+

1
42
22 ML LIQUID, POS 2

14-Feb-89
J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (COUNTS/GAMMA)

5.721347E-03
1.512568E-02
2.041958E-02
1.856472E-02

1.042777E-02
7.856059E-03
6.838966E-03
5.300244E-03
4.218416E-03
3.785537E-03
2.931033E-03

-5.343694E+01
2.034704E+01 *LOG(ENERGY)

-2.088264E+00 *LOG(ENERGY)'2

LOG(EFF) 8.372735E+00
+ -7.762489E+00 *LOG(ENERGY)
+ 2.017698E+00 *LOG(ENERGY)72
+ -2.447560E-01 *LOG(ENERGY)'3
+ 1.067720E-02 *LOG(ENERGY)'4

PROCEDURE LQ-508-003

1
43
22 ML LIQUID, POS 3

16-Feb-89
J. L. ANDERSON/M. R. DOWELL
56840 DI

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

1.397695E-03
3.641448E-03

5.035820E-03
4.620516E-03

2.619018E-03
1.890740E-03
1.782478E-02
1.392563E-03
1.117189E-03
1.007670E-03
7.782502E-04

EQUATION 0-165 KEV
LOG(EFF) = -5.354869E+01
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+ 1.975356E+01 *LOG(ENERGY)
+ -2.020858E+00 *LOG(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) 4.001880E+01

+ -2.857555E+01 *LOG(ENERGY)
+ 6.748440E+00 *LOG(ENERGY)-2
+ 7.173093E-01 *LOG(ENERGY)-3
+ 2.8217T0E-02 *LOG(ENEkGY)'4

GEA CALIBRATION RECORD PROCEDURE LQ-508-003
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: A-3

INSTRUMENT: GEA Detector # 2 PROPERTY NUMBER 401934
TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413
DATE: October 21, 1988

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

COMMENTS:

SST-103 Rev. (Draft) 9/4/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: A-3

INSTRUMENT: GEA Detector #2 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: September 28, 1988

CALIBRATION STANDARD ID: 56B40 DI

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

COMMENTS:

SST-103 Rev. A 9/25/90 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-122 KEV

EQUATION 122-1836 KEV

LOG(EFF) =
+

+

LOG(EFF) =

+

+

+

2
42
22 ML LIQUID, POS 2

21-Oct-88
J. L. ANDERSON/M. R. DOWELL
56840 D1

EFFICIENCY (COUNTS/GAMMA)

3.417000E-03
1.090000E-02
1.408000E-02
1.516000E-02
9.929000E-03
7.578000E-03
5.875000E-03
4.927000E-03
3.727000E-03
3.085000E-03
2.683000E-03
2.102000E-03

-6.654070E+01
2.583780E+01 *LOG(ENERGY)
-2.677550E+00 *LOG(ENERGY)'2

-1.050740E+02
6.428950E+01 *LOG(ENERGY)
-1.503170E+01 *LOG(ENERGY)-2
1.533670E+00 *LOG(ENERGY)^3
-5.838530E-02 *LOG(ENERGY)Y4

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

PROCEDURE LQ-508-003

2
43
22 ML

J. L.
56840

ENERGY (KEV)

LIQUID, POS 3
28-Sep-88
ANDERSON/M. R. DOWELL
Dl

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

1.476000E-03
4.721000E-03
6.589000E-03
6.613000E-03
4.692000E-03
3.542000E-03
2.810000E-03
2.327000E-03
1.790000E-03
1.437000E-03
1.277000E-03
9.824000E-04
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EQUATION 0-165 KEV
LOG(EFF) = -5.826830E+01

+ 2.165450E+01 *LOG(ENERGY)
+ -2.198930E+00 *LOG(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) = -2.233890E+01

+ 1.174520E+01 *LOG(ENERGY)
+ -2.739550E+00 *LOG(ENERGY)-2
+ 2.655450E-01 *LOG(ENERGY)-3
+ -9.668420E-03 *LOG(ENERGY)f4
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: A-3
INSTRUMENT: GEA Detector #3 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: July 2, 1989

CALIBRATION STANDARD ID: 56B40 DI

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

COMMENTS:

SST-103 Rev. (Draft) 9/4/90 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:

ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

3
41
22 ML LIQUID, POS 1

2-JuL-89
J. L. ANDERSON/M. R. DOWELL
56B40 D1

EFFICIENCY (COUNTS/GAMMA)

2.833765E-02
2.881764E-02
2.756557E-02
2.270614E-02

1.285730E-02

7.841011E-03
5.779292E-03
4.773005E-03
4.278530E-03
3.371238E-03

LOG(EFF) = -1.113845E+01
+ 3.484260E*00 *LOG(ENERGY)
+ -3.990659E-01 *LOG(ENERGY)'2

LOG(EFF) = -2.052334E+01
+ 9.121738E+00 *LOG(ENERGY)
+ -1.553578E+00 *LOG(ENERGY)'2
+ 8.018036E-02 *LOG(ENERGY)'3

PROCEDURE LQ-508-003

3
42
22 ML LIQUID, POS 2

2-JuL-89
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

7.455306E-03
7.462748E-03
7.578302E-03
6.965814E-03

3.596591E-03

2.318396E-03
1.824191E-03
1.461179E-03
1.321243E-03
1.011332E-03
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EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

LOG(EFF) = -6.838496E+00
+ 8.819509E-01 *LOG(ENERGY)
+ -9.970528E-02 *LOG(ENERGY)'2

LOG(EFF) = 3.082260E-01
+ -1.410839E+00 *LOG(ENERGY)
+ 1.042898E-01 *LOG(ENERGY)-2
+ -5.874725E-03 *LOG(ENERGY)'3

PROCEDURE LQ-508-003

3
43
22 ML LIQUID, POS 3

2-JuL-89
J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

2.020462E-03
1.924344E-03
2.027231E-03
1.712371E-03

1.056509E-03

7.115743E-04
5.243928E-04
4.551585E-04
4.223636E-04
3.139091E-04

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) =

LOG(EFF) =
+-

-5.300788E+00
-3.550643E-01 *LOG(ENERGY)
3.272635E-02 *LOG(ENERGY)'2

-9.815549E+00
2.402920E+00 *LOG(ENERGY)

-4.428877E-01 *LOG(ENERGY)'2
2.059131E-02 *LOG(ENERGY)'3
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: A-3

INSTRUMENT: GEA Detector #4 PROPERTY NUMBER 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: September 1, 1989

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

COMMENTS:

SST-103 Rev. (Draft) 9/4/90 Interim
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GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIURATION DATE:

AWALYST(S):
STANDARD ID:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

LOG(EFF)

LOG(EFF)
+

PROCEDURE LO-508-003

4
41

22 ML LIQUID, POS 1
S-Sep-89

J. L. ANDERSON/M. R. DOWELL

56B40 01

EFfICIENCY (COUNTS/GAMMA)

2.682446E-02
8.210956E-02
1.118411E-01
1.066653E-01

5.704220E-02

3.685958E-02
2.541629E-02
2.161710E-02
1.973393E-02
1.484468E-02

-5.844056E+01
2.310700L*01 *LOG(ENERGY)

2.371355E+00 *LOG(ENERGY) 2

-1.718967E+01
8.164155E+00 *LOG(ENERGY)

-1.384196E+00 *LOG(ENERGY)*2

7.02598SE-02 *LOG(ENERGY) A

GEA CALIBRATION RECORD
PROCEDURE LQ-508-00

3
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* ** ** * * ** * * ** * * ** ** ** ** ** * ** * ** * ** * *

* *

G A M M A S P E C T R U M A N A L Y S I S *

*

********** * * * *** ************** * ** ***

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 10:12:00

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK
ANALYZED BY: VR

SAMPLE DESCRIPTION: F129 SEGMENT F
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

FILE: SD4885

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 10-JAN-90 AT 07:02:02

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3032. SECONDS
1.06 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

53.64 27.00
27.06

951.26 475.55
1126.89 563.35

1.09

1.69
1.52

4C 1139.08 569.44 1.52

1209.84 604.81
1323.69 661.73

661.35
1591.95 795.86
1604.14 801.95
2335.95 1167.96
2346.41 1173.19
2664.98 1332.57
2730.39 1365.30
2801.12 1400.69
2921.56 1460.96

1460.80

1.58
1.64

1.72
1.72
2.04
2.04
2.28
2.46
2.37
2.47

2713.

4680.
3130.

3058.

3039.
1970.

1709.
1656.
1036.
916.
257.
111.
109.
90.

4
E

1439.
123.

11.3
34.3

813. 25.0 CS-134
3613. 5.7 CS-134,

EU-152
6581. 4.5 CS-134,

BI-207
1942. 1.0 CS-134
5129. 0.8 CS-137
379.

30466.
2943.

578.
27276.
24755.

796.
399.
813.

854.

12.7
1.5
9.1

28.6
1.5
1.3
8.2

13.1
7.9

7.1

CS-134
CS-134
CS-134
CO-60
CO-60
CS-134
BI-214
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
? - MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
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2
3C

5
6
6B
7?
8?
9?

10?
11
12
13
14
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F129 SEGMENT F
DATA COLLECTED ON 10-JAN-90 AT 07:02:02
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG- 108M
AG-110M
AM-241
AM-243
AR-41
AU- 198
BA- 133
BA- 139
BA- 140
BA- 141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

CR-51
CS-134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

LLD<3.89E-01
LLD<8.41E-02
LLD<4.06E-01
LLD<3.93E-01
LLD<9.32E-02
LLD<6.76E-02
LLD<8.50E-02
LLD<1.05E-01
LLD<2.09E-01
LLD<3.liE-01
LLD<2.03E-01
LLD<8.IQE-01
LLD<8.03E-02
LLD<1.09E+00
LLD<6.01E-01
LLD<1.30E+00
LLD<4.73E-02
LLD<7.07E-02
LLD<6.03E-01
LLD<8.80E-02
LLD<3.83E-02
LLD<8.01E-02

2.28E+01

LLD<5.78E-01
2.08E+01

LLD<7.79E-02
3.74E+01

LLD<8.08E-02
LLD<2.08E-01
LLD<1.58E-01
LLD<1.65E-01
LLD<1.99E-01
LLD<9.82E-02
LLD<6.67E-02
LLD<8.12E-02
LLD<9.54E-02
LLD<8.96E-02
LLD<1.18E-01
LLD<2.16E-01
LLD<9.13E-01
LLD<1.67E+01
LLD<4.95E-02
LLD<1.81E-01
LLD<2.57E+00
LLD<3.1OE-02

LLD<3.89E-01
LLD<8.41E-02
LLD<4.06E-01
LLD<3.93E-01
LLD<9.32E-02
LLD<6.76E-02
LLD<8.50E-02
LLD<1.05E-01
LLD<2.09E-01
LLD<3.liE-01
LLD<2.03E-01
LLD<8.10E-01
LLD<8.03E-02
LLD<1.09E+00
LLD<6.01E-01
LLD<1.30E+00
LLD<4.73E-02
LLD<7.07E-02
LLD<6.03E-01
LLD<8.80E-02
LLD<3.83E-02
LLD<8.01E-02

2.28E+01

LLD<5.78E-01
2.08E+01

LLD<7.79E-02
3.74E+01

LLD<8.08E-02
LLD<2.08E-01
LLD<1.58E-01
LLD<1.65E-01
LLD<1.99E-01
LLD<9.82E-02
LLD<6.67E-02
LLD<8.12E-02
LLD<9.54E-02
LLD<8.96E-02
LLD<1.18E-01
LLD<2.16E-01
LLD<9.13E-01
LLD<1.67E+01
LLD<4.95E-02
LLD<1.81E-01
LLD<2.57E+00
LLD<3.10E-02

+-3.30E-01

+-3.56E-01

+-4.12E-01

NUCLIDE

+-3.30E-01

+-3.56E-01

+-4.12E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

0.07
-0.04

0.02
0.12

0.08
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.84E-01
LLD<8.70E-02
LLD<9.93E-02
LLD<5.24E-02
LLD<7.27E-02
LLD<6.95E-02
LLD<8.08E-02
LLD<5.79E-01
LLD<3.64E-01
LLD<3.80E-01
LLD<1.61E-01
LLD<1.85E+01
LLD<1.97E+00
LLD<1.30E-01
LLD<1.76E-01
LLD<7.29E+03
LLD<3.77E+03
LLD<6.39E+03
LLD<5.16E+02
LLD<1.85E+04
LLD<1.31E+00
LLD<1.31E+00
LLD<4.O1E-01
LLD<4.47E-01
LLD<6.99E+01
LLD<8.31E-02
LLD<1.46E+00
LLD<2.01E-01
LLD<5.67E-01
LLD<1.10E-01
LLD<9.OOE-02
LLD<1.10E-01
LLD<7.34E-02
LLD<1.43E-01
LLD<4.88E-02
LLD<2.99E-01
LLD<3.95E-02
LLD<4.32E-02
LLD<1.25E+01
LLD<5.77E-02
LLD<4.03E+00
LLD<9.94E-02
LLD<7.27E-02
LLD<2.34E-01
LLD<2.38E-01
LLD<1.97E+00
LLD<1.46E-01
LLD<4.71E-01
LLD<5.38E-02
LLD<4.52E-01
LLD<3.78E-02
LLD<2.46E+01
LLD<1.08E-01
LLD<2.35E-01
LLD<1.36E-01
LLD<7.81E-02

8.1OE+01 +-6.36E-01

LLD<1.84E-01
LLD<8.70E-02
LLD<9.93E-02
LLD<5.24E-02
LLD<7.27E-02
LLD<6.95E-02
LLD<8.08E-02
LLD<5.79E-01
LLD<3.64E-01
LLD<3.80E-01
LLD<1.61E-01
LLD<1.85E+01
LLD<1.97E+00
LLD<1.30E-01
LLD<1.76E-01
LLD<7.29E+03
LLD<3.77E+03
LLD<6.39E+03
LLD<5.16E+02
LLD<1.85E+04
LLD<1.31E+00
LLD<1.31E+00
LLD<4.O1E-01
LLD<4.47E-01
LLD<6.99E+01
LLD<8.31E-02
LLD<1.46E+00
LLD<2.01E-01
LLD<5.67E-01
LLD<1.10E-01
LLD<9.OOE-02
LLD<1.10E-01
LLD<7.34E-02
LLD<1.43E-01
LLD<4.88E-02
LLD<2.99E-01
LLD<3.95E-02
LLD<4.32E-02
LLD<1.25E+01
LLD<5.77E-02
LLD<4.03E+00
LLD<9.94E-02
LLD<7.27E-02
LLD<2.34E-01
LLD<2.38E-01
LLD<1.97E+00
LLD<1.46E-01
LLD<4.71E-01
LLD<5.38E-02
LLD<4.52E-01
LLD<3.78E-02
LLD<2.46E+01
LLD<1.08E-01
LLD<2.35E-01
LLD<1.36E-01
LLD<7.81E-02

8.1OE+01 +-6.36E-01

STANDARD DEVIATION = 0.06
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641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.45E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.10E+01 (+-6.36E-01) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

53.64
951.26

1126.89
1139.08
1604.14
2335.95
2730.39
2801.12

27.00
475.55
563.35
569.44
801.95

1167.96
1365.30
1400.69

1316.
813.

3613.
6581.
2943.

578.
796.
399.

12.8
25.0

5.7
4.5
9.1

28.6
8.2

13.1

GAMMAS/SEC

1.37E+03
5.46E+00
2.83E+01
5.21E+01
3.19E+01
8.80E+00
1.39E+01
7.10E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.56 1460.96 813. 7.9 1.50E+01
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* * * ** * * * * * * * * * ** * * ** * * * * * * * * * * * * * * * *

+ *

G A M M A S P E C T R U M A N A L Y S I S *

*

*** * * *** * * * * ** ************** ** * ** * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 09: 55: 27

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3888
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-308 SEGMENT-L
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: l.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.0000E+00

COLLECT STARTED ON 10-JAN-90 AT 09:24:49

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3003. SECONDS
0.10 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

2921.30 1460.75
1460.58

1.81 32. 603. 8.6
611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F-308 SEGMENT-U
DATA COLLECTED ON 10-JAN-90 AT 09:24:49
DECAYED TO

27-AUG-90 09:55:27

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA-139
BA- 140
BA- 141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS- 138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA- 142
MN-54

LLD<1.18E+00
LLD<1.95E-01
LLD<2.98E-01
LLD<2.89E-01
LLD<2.27E-01
LLD<3.19E-01
LLD<1.82E-01
LLD<3.07E-01
LLD<7.16E-01
LLD<8.17E-01
LLD<7.54E-01
LLD<1.74E+00
LLD<1.90E-01
LLD<3.1OE+00
LLD<6.11E-01
LLD<3.62E+00
LLD<1.62E-01
LLD<2.83E-01
LLD<2.49E+00
LLD<2.15E-01
LLD<1.57E-01
LLD<2.19E-01
LLD<2.64E-01
LLD<1.62E+00
LLD<2.57E-01
LLD<2.05E-01
LLD<3.20E-01
LLD<4.38E-01
LLD<1.35E+00
LLD<7.68E-01
LLD<6.08E-01
LLD<5.21E-01
LLD<2.30E-01
LLD<1.85E-01
LLD<2.15E-01
LLD<2.06E-01
LLD<2.14E-01
LLD<3.02E-01
LLD<9.96E-01
LLD<7.39E+00
LLD<5.58E+01
LLD<2.13E-01
LLD<4.19E-01
LLD<7.87E+00
LLD<2.91E-01
LLD<4.85E-01
LLD<2.31E-01

LLD<1.18E+00
LLD<1.95E-01
LLD<2.98E-01
LLD<2.89E-01
LLD<2.27E-01
LLD<3.19E-01
LLD<1.82E-01
LLD<3.07E-01
LLD<7.16E-01
LLD<8.17E-01
LLD<7.54E-01
LLD<1.74E+00
LLD<1.90E-01
LLD<3.1OE+00
LLD<6.11E-01
LLD<3.62E+00
LLD<1.62E-01
LLD<2.83E-01
LLD<2.49E+00
LLD<2.15E-01
LLD<1.57E-01
LLD<2.19E-01
LLD<2.64E-01
LLD<1.62E+00
LLD<2.57E-01
LLD<2.05E-01
LLD<3.20E-01
LLD<4.38E-01
LLD<1.35E+00
LLD<7.68E-01
LLD<6.08E-01
LLD<5.21E-01
LLD<2.30E-01
LLD<1.85E-01
LLD<2.15E-01
LLD<2.06E-01
LLD<2.14E-01
LLD<3.02E-01
LLD<9.96E-01
LLD<7.39E+00
LLD<5.58E+01
LLD<2.13E-01
LLD<4.19E-01
LLD<7.87E+00
LLD<2.91E-01
LLD<4.85E-01
LLD<2.31E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL 0.OOE-01 +-0.OOE-01

LLD<2.43E-01
LLD<3.03E-01
LLD<2.20E-01
LLD<2.23E-01
LLD<2.03E-01
LLD<3.61E-01
LLD<9.29E-01
LLD<1.13E+00
LLD<4.34E-01
LLD<4.11E+01
LLD<4.80E+00
LLD<3.88E-01
LLD<6.20E-01
LLD<1.58E+04
LLD<2.O1E+03
LLD<1.05E+04
LLD<2.07E+03
LLD<7.12E+04
LLD<4.28E+00
LLD<4.43E+00
LLD<2.61E+00
LLD<1.19E+00
LLD<1.84E+02
LLD<2.OOE-01
LLD<3.92E+00
LLD<1.84E-01
LLD<1.98E+00
LLD<3.85E-01
LLD<2.71E-01
LLD<2.69E-01
LLD<2.45E-01
LLD<3.54E-01
LLD<4.47E-01
LLD<8.15E-01
LLD<1.58E-01
LLD<1.57E-01
LLD<4.71E+01
LLD<1.81E-01
LLD<9.83E+00
LLD<3.02E-01
LLD<2.71E-01
LLD<7.54E-01
LLD<7.58E-01
LLD<6.93E+00
LLD<3.12E-01
LLD<1.60E+00
LLD<1.71E-01
LLD<1.38E+00
LLD<2.48E-01
LLD<9.78E+01
LLD<2.67E-01
LLD<6.72E-01
LLD<3.79E-01
LLD<2.26E-01

0.OOE-01 +-0.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%
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LLD<2.43E-01
LLD<3.03E-01
LLD<2.20E-01
LLD<2.23E-01
LLD<2.03E-01
LLD<3.61E-01
LLD<9.29E-01
LLD<1.13E+00
LLD<4.34E-01
LLD<4.11E+01
LLD<4.80E+00
LLD<3.88E-01
LLD<6.20E-01
LLD<1.58E+04
LLD<2.01E+03
LLD<1.05E+04
LLD<2.07E+03
LLD<7.12E+04
LLD<4.28E+00
LLD<4.43E+00
LLD<2.61E+00
LLD<1.19E+00
LLD<1.84E+02
LLD<2.OOE-01
LLD<3.92E+00
LLD<1.84E-01
LLD<1.98E+00
LLD<3.85E-01
LLD<2.71E-01
LLD<2.69E-01
LLD<2.45E-01
LLD<3.54E-01
LLD<4.47E-01
LLD<8.15E-01
LLD<1.58E-01
LLD<1.57E-01
LLD<4.71E+01
LLD<1.81E-01
LLD<9.83E+00
LLD<3.02E-01
LLD<2.71E-01
LLD<7.54E-01
LLD<7.58E-01
LLD<6.93E+00
LLD<3.12E-01
LLD<1.60E+00
LLD<1.71E-O1
LLD<1.38E+00
LLD<2.48E-01
LLD<9.78E+01
LLD<2.67E-01
LLD<6.72E-01
LLD<3.79E-01
LLD<2.26E-01

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED

CENTROID ENERGY
CHANNEL KEV

2921.30 1460.75

BY BACKGROUND SUBTRACTION

NET AREA ERROR GAMMAS/SEC
COUNTS %

603. 8.6 1.64E+02
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+ *

G A M M A S P E C T R U M A N A L Y S I S *
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** ** **** ** ** * ******************* *** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 28-SEP-90 12:03:27

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 3 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

JMBER: 3.0
JMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3886
ANALYZED BY: VR

SAMPLE DESCRIPTION: F130 SEGMENT G
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.00OOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: l.OOOOE-01

COLLECT STARTED ON 10-JAN-90 AT 07:00:59

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3003. SECONDS
0.10 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

57



222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

iC
lB
2
2B
3
3B

ENERGY FWHM BACKGND NET AREA ERROR
KEV KEV COUNTS COUNTS %

1218.06 609.06
609.19

1323.17 661.58
661.41

2921.07 1460.63
1460.58

1.20

1.49

1.75

84.

111.

59.

126.
122.
949.
81.
549.

611.

NUCLIDES

31.5 BI-214,
21.0 RU-103

7.2 CS-137
28.8

9.7 K-40
5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO013
DESCRIPTION: BKG
COLLECT STARTED ON 15-JAN-90 AT 11:00:00
LIVE TIME: 7000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F130 SEGMENT G
DATA COLLECTED ON 10-JAN-90 AT 07:00:59
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA- 139
BA-140
BA- 141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS- 138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

LLD<1.27E+01
LLD<2.12E+00
LLD<7.29E+00
LLD<3.50E+00
LLD<2.49E+00
LLD<3.54E+00
LLD<1.89E+00
LLD<3.03E+00
LLD<7.38E+00
LLD<7.88E+00
LLD<7.99E+00
LLD<1.97E+01
LLD<2.05E+00
LLD<3.59E+01
LLD<6.55E+00
LLD<3.93E+01
LLD<1.67E+00
LLD<2.97E+00
LLD<2.54E+01
LLD<2.44E+00
LLD<1.72E+00
LLD<2.02E+00
LLD<2.64E+00
LLD<1.70E+01
LLD<2.80E+00
LLD<2.14E+00

3.96E+01
LLD<3.65E+00
LLD<1.28E+01
LLD<9.35E+00
LLD<6.35E+00
LLD<4.68E+00
LLD<2.45E+00
LLD<2.04E+00
LLD<2.30E+00
LLD<2.86E+00
LLD<2.11E+00
LLD<3.63E+00
LLD<1.19E+01
LLD<7.70E+01
LLD<6.OOE+02
LLD<2.26E+00
LLD<4.82E+00
LLD<8.61E+01
LLD<1.78E+00
LLD<4.64E+00
LLD<2.40E+00

LLD<1.27E+01
LLD<2.12E+00
LLD<7.29E+00
LLD<3.50E+00
LLD<2.49E+00
LLD<3.54E+00
LLD<1.89E+00
LLD<3.03E+00
LLD<7.38E+00
LLD<7.88E+00
LLD<7.99E+00
LLD<1.97E+01
LLD<2.05E+00
LLD<3.59E+01
LLD<6.55E+00
LLD<3.93E+01
LLD<1.67E+00
LLD<2.97E+00
LLD<2.54E+01
LLD<2.44E+00
LLD<1.72E+00
LLD<2.02E+00
LLD<2.64E+00
LLD<1.70E+01
LLD<2.80E+00
LLD<2.14E+00

3.96E+01
LLD<3.65E+00
LLD<1.28E+01
LLD<9.35E+00
LLD<6.35E+00
LLD<4.68E+00
LLD<2.45E+00
LLD<2.04E+00
LLD<2.30E+00
LLD<2.86E+00
LLD<2.11E+00
LLD<3.63E+00
LLD<1.19E+01
LLD<7.70E+01
LLD<6.OOE+02
LLD<2.26E+00
LLD<4.82E+00
LLD<8.61E+o1
LLD<1.78E+00
LLD<4.64E+00
LLD<2.40E+00

NUCLIDE

+-3.38E+00

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

+-3.38E+00 -0.07
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN- 113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL 3.96E+01 +-3.38E+00

LLD<2.76E+00
LLD<3.67E+00
LLD<2.29E+00
LLD<2.23E+00
LLD<2.20E+00
LLD<8.84E+00
LLD<1.05E+01
LLD<9.07E+00
LLD<1.20E+01
LLD<4.46E+00
LLD<5.07E+02
LLD<5.18E+01
LLD<4.30E+00
LLD<6.49E+00
LLD<1.81E+05
LLD<2.28E+04
LLD<1.24E+05
LLD<2.25E+04
LLD<7.42E+05
LLD<4.53E+01
LLD<4.59E+01
LLD<2.80E+01
LLD<1.21E+01
LLD<1.91E+03
LLD<2.10E+00
LLD<3.92E+01
LLD<2.06E+00
LLD<2.13E+01
LLD<4.25E+00
LLD<2.91E+00
LLD<2.91E+00
LLD<2.63E+00
LLD<3.64E+00
LLD<3.70E+00
LLD<8.36E+00
LLD<1.72E+00
LLD<1.65E+00
LLD<5.16E+02
LLD<1.98E+00
LLD<1.11E+02
LLD<3.19E+00
LLD<2.88E+00
LLD<7.76E+00
LLD<7.81E+00
LLD<7.28E+01
LLD<3.55E+00
LLD<1.69E+01
LLD<1.95E+00
LLD<1.45E+01
LLD<2.66E+00
LLD<8.90E+02
LLD<2.75E+00
LLD<7.15E+00
LLD<3.93E+00
LLD<2.14E+00

3.96E+01 +-3.38E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
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LLD<2.76E+00
LLD<3.67E+00
LLD<2.29E+00
LLD<2.23E+00
LLD<2.20E+00
LLD<8.84E+00
LLD<1.05E+01
LLD<9.07E+00
LLD<1.20E+01
LLD<4.46E+00
LLD<5.07E+02
LLD<5.18E+01
LLD<4.30E+00
LLD<6.49E+00
LLD<1.81E+05
LLD<2.28E+04
LLD<1.24E+05
LLD<2.25E+04
LLD<7.42E+05
LLD<4.53E+01
LLD<4.59E+01
LLD<2.80E+01
LLD<1.21E+01
LLD<1.91E+03
LLD<2.10E+00
LLD<3.92E+01
LLD<2.06E+00
LLD<2.13E+01
LLD<4.25E+00
LLD<2.91E+00
LLD<2.91E+00
LLD<2.63E+00
LLD<3.64E+00
LLD<3.70E+00
LLD<8.36E+00
LLD<1.72E+00
LLD<1.65E+00
LLD<5.16E+02
LLD<1.98E+00
LLD<1.11E+02
LLD<3.19E+00
LLD<2.88E+00
LLD<7.76E+00
LLD<7.81E+00
LLD<7.28E+01
LLD<3.55E+00
LLD<1.69E+01
LLD<1.95E+00
LLD<1.45E+01
LLD<2.66E+00
LLD<8.90E+02
LLD<2.75E+00
LLD<7.15E+00
LLD<3.93E+00
LLD<2.14E+00

846.76
1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



TOTAL MEASURED ACTIVITY 3.96E+01 (+-3.38E+00) UC/LI
% TECH. SPEC. = ****** +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET
CHANNEL KEV COU

1218.06 609.06
2921.07 1460.63

ERROR GAMMAS/SEC

126. 31.5 1.69E+01
549. 9.7 1.50E+02
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G A M M A S P E C T R U M A N A L Y S I S *
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 28-SEP-90 12:07:54

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2747
ANALYZED BY: VR

SAMPLE DESCRIPTION: F131 SEGMENT H
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.00OOE-01

COLLECT STARTED ON 10-JAN-90 AT 07:03:07

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1
1B
2
2B
3
3B

1324.42 661.82
661.85

2921.85 1460.47
1460.85

3527.46 1763.27
1764.55

1.67

2.31

0.67

43. 1594.
36.

4. 170.
156.

4. 21.
14.

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO012
DESCRIPTION: BKG
COLLECT STARTED ON 30-AUG-88 AT 16:46:00
LIVE TIME: 60000. SECONDS
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5.1
13.9

15.6
3.8
55.1

17.5

CS-137

K-40

BI-214
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222-S COUNTING ROOM

SAMPLE: F131 SEGMENT H
DATA COLLECTED ON 10-JAN-90 AT 07:03:07
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA-140
BA -141
BE-7
BI-207
BI-212
BI-214
CD-109
CE- 139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140
LA-142
MN-54

LLD<1.88E+00
LLD<5.17E-01
LLD<2.85E+00
LLD<3.50E+0o
LLD<8.89E-01
LLD<6.58E-01
LLD<4.67E-01
LLD<6.03E-01
LLD<1.66E+00
LLD<1.85E+o0
LLD<1.63E+00
LLD<4.51E+00
LLD<4.43E-01
LLD<7.56E+00
LLD<1.07E+00
LLD<1.23E+01
LLD<3.76E-01
LLD<6.86E-01
LLD<5.02E+0o
LLD<4.63E-01
LLD<3.20E-01
LLD<4.48E-01
LLD<6.85E-01
LLD<3.47E+00
LLD<4.79E-01
LLD<5.19E-01

3.37E+01
LLD<1.25E+o0
LLD<1.90E+00
LLD<1.56E+00
LLD<1.67E+00
LLD<8.23E-01
LLD<6.07E-01
LLD<3.86E-01
LLD<5.IQE-01
LLD<1.65E+00
LLD<4.58E-01
LLD<6.88E-01
LLD<2.14E+00
LLD<9.88E+00
LLD<1.16E+02
LLD<4.02E-01
LLD<9.25E-01
LLD<1.73E+01
LLD<3.55E-01
LLD<1.09E+00
LLD<3.94E-01

LLD<1.88E+00
LLD<5.17E-01
LLD<2.85E+00
LLD<3.50E+00
LLD<8.89E-01
LLD<6.58E-01
LLD<4.67E-01
LLD<6.03E-01
LLD<1.66E+00
LLD<1.85E+00
LLD<1.63E+00
LLD<4.51E+00
LLD<4.43E-01
LLD<7.56E+00
LLD<1.07E+00
LLD<1.23E+01
LLD<3.76E-01
LLD<6.86E-01
LLD<5.02E+00
LLD<4.63E-01
LLD<3.20E-01
LLD<4.48E-01
LLD<6.85E-01
LLD<3.47E+00
LLD<4.79E-01
LLD<5.19E-01

+-1.80E+00 3.37E+01
LLD<1.25E+00
LLD<1.90E+00
LLD<1.56E+00
LLD<1.67E+00
LLD<8.23E-01
LLD<6.07E-01
LLD<3.86E-01
LLD<5.10E-01
LLD<1.65E+00
LLD<4.58E-01
LLD<6.88E-01
LLD<2.14E+00
LLD<9.88E+00
LLD<1.16E+02
LLD<4.02E-01
LLD<9.25E-01
LLD<1.73E+01
LLD<3.55E-01
LLD<1.09E+00
LLD<3.94E-01

NUCLIDE

+-1 .80E+00

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

0.17
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<5.22E-01
LLD<5.53E-01
LLD<3.76E-01
LLD<3.47E-01
LLD<4.61E-01
LLD<3.24E+00
LLD<3.45E+00
LLD<1.67E+00
LLD<2.40E+00
LLD<1.04E+00
LLD<8.46E+01
LLD<1.34E+01
LLD<8.32E-01
LLD<1.08E+00
LLD<3.42E+04
LLD<4.15E+03
LLD<1.71E+04
LLD<4.77E+03
LLD<1.52E+05
LLD<7.74E+00
LLD<8.21E+00
LLD<5.17E-01
LLD<2.38E+00
LLD<3.81E+02
LLD<4.54E-01
LLD<8.46E+00
LLD<4.65E-01
LLD<4.42E+00
LLD<6.02E-01
LLD<6.15E-01
LLD<6.27E-01
LLD<5.08E-01
LLD<7.17E-01
LLD<4.81E-01
LLD<1.38E+00
LLD<3.39E-01
LLD<3.55E-01
LLD<1.11E+02
LLD<3.49E-01
LLD<4.23E+01
LLD<5.12E-01
LLD<5.47E-01
LLD<1.50E+00
LLD<1.45E+00
LLD<1.63E+01
LLD<1.32E+00
LLD<3.12E+00
LLD<3.90E-01
LLD<2.93E+00
LLD<4.90E-02
LLD<1.60E+02
LLD<5.42E-01
LLD<1.42E+00
LLD<8.20E-01
LLD<4.90E-01

3.37E+01 +-1.80E+OC

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
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LLD<5.22E-01
LLD<5.53E-01
LLD<3.76E-01
LLD<3.47E-01
LLD<4.61E-01
LLD<3.24E+00
LLD<3.45E+00
LLD<1.67E+00
LLD<2.40E+00
LLD<1.04E+00
LLD<8.46E+01
LLD<1.34E+01
LLD<8.32E-01
LLD<1.08E+00
LLD<3.42E+04
LLD<4.15E+03
LLD<1.71E+04
LLD<4.77E+03
LLD<1.52E+05
LLD<7.74E+00
LLD<8.21E+00
LLD<5.17E-01
LLD<2.38E+00
LLD<3.81E+02
LLD<4.54E-01
LLD<8.46E+00
LLD<4.65E-01
LLD<4.42E+00
LLD<6.02E-01
LLD<6.15E-01
LLD<6.27E-01
LLD<5.08E-01
LLD<7.17E-01
LLD<4.81E-01
LLD<1.38E+00
LLD<3.39E-01
LLD<3.55E-01
LLD<1.11E+02
LLD<3.49E-01
LLD<4.23E+01
LLD<5.12E-01
LLD<5.47E-01
LLD<1.50E+00
LLD<1.45E+00
LLD<1.63E+01
LLD<1.32E+00
LLD<3.12E+00
LLD<3.90E-01
LLD<2.93E+00
LLD<4.90E-02
LLD<1.60E+02
LLD<5.42E-01
LLD<1.42E+00
LLD<8.20E-01
LLD<4.90E-01

3.37E+01 +-1.80E+00

846.76
1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



TOTAL MEASURED ACTIVITY = 3.37E+01 (+-1.80E+00) UC/LI
% TECH. SPEC. = ****** +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2921.85 1460.47
3527.46 1763.27

GAMMAS/SEC

170. 15.6 2.22E+01
21. 55.1 3.19E+00
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* * * * ** * * * * * * * * ** * ** * * * * * * * * * * * * * * * * *

* *

G A M M A S P E C T R U M A N A L Y S I S *

*

** ***** * * * * * * ***** * **** * * * * * ** * ** * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 09:32:44

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 1.0
UMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1009
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-296 SEGMENT-]
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON 10-JAN-90 AT 09:18:56

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

IC 1126.55 562.75 1.40

2C 1138.99 568.97 1.40

1209.70 604.31
1218.83 608.87

1323.55 661.22
661.82

1591.90 795.38
1604.08 801.47
2346.30 1172.70
2664.77 1332.06
2730.32 1364.87
2921.09 1460.35

1461.77

158.

143.

135.
126.

105.

68.
70.
66.
7.

11.
5.

1.41
1.41

1.57

1.54
1.54
1.78
1.93
2.34
1.56

198. 21.1 CS-134,
EU-152

321. 18.3 CS-134,
BI-207

1733. 5.8 CS-134
36. 33.0 BI-214,

RU-103
3132. 3.6 CS-137

35.
1260.

118.
1128.
1107.

31.
166.

182.

46.4
6.4

13.7
6.2
5.9

49.8
15.8

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO011
BACKGROUND DESCRIPTION: BKO011
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM

SAMPLE: F-296 SEGMENT-I
DATA COLLECTED ON 10-JAN-90 AT 09:18:56
DECAYED TO

R A D I

NUCLIDE I

MEAS

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

O N U C L I D E A N A L Y S I S R E P 0 R T

CTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

URED ERROR CORRECTED ERROR EXPECT DIFF

LLD<2.18E-01
LLD<6.07E-02
LLD<2.70E-01
LLD<2.65E-01
LLD<6.45E-02
LLD<3.67E-02
LLD<5.20E-02
LLD<8.08E-02
LLD<1.65E-01
LLD<2.OOE-01
LLD<1.61E-01
LLD<5.10E-01
LLD<5.12E-02
LLD<6.79E-01
LLD<2.38E-01
LLD<1.03E+00
LLD<3.73E-02
LLD<5.54E-02
LLD<4.71E-01
LLD<5.17E-02
LLD<3.12E-02
LLD<5.26E-02

2.63E+00

CR-51 LLD<4.26E-01
CS-134 2.27E+00

LLD<4.99E-02
4.81E+00

LLD<6.42E-02
LLD<1.30E-01
LLD<9.67E-02
LLD<1.22E-01
LLD<1.11E-01
LLD<5.98E-02
LLD<4.99E-02
LLD<6.21E-02
LLD<5.81E-02
LLD<5.73E-02
LLD<7.22E-02
LLD<1.49E-01
LLD<9.06E-01
LLD<1.31E+01
LLD<3.55E-02
LLD<1.31E-01
LLD<2.02E+00
LLD<3.91E-02

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU- 198
BA- 133
BA- 139
BA-140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

LLD<2.18E-01
LLD<6.07E-02
LLD<2.70E-01
LLD<2.65E-01
LLD<6.45E-02
LLD<3.67E-02
LLD<5.20E-02
LLD<8.08E-02
LLD<1.65E-01
LLD<2.OOE-01
LLD<1.61E-01
LLD<5.10E-01
LLD<5.12E-02
LLD<6.79E-01
LLD<2.38E-01
LLD<1.03E+00
LLD<3.73E-02
LLD<5.54E-02
LLD<4.71E-01
LLD<5.17E-02
LLD<3.12E-02
LLD<5.26E-02

2.63E+00

LLD<4.26E-01
2.27E+00

LLD<4.99E-02
4.81E+00

LLD<6.42E-02
LLD<1.30E-01
LLD<9.67E-02
LLD<1.22E-01
LLD<.11E-01
LLD<5.98E-02
LLD<4.99E-02
LLD<6.21E-02
LLD<5.81E-02
LLD<5.73E-02
LLD<7.22E-02
LLD<1.49E-01
LLD<9.06E-01
LLD<1.31E+01
LLD<3.55E-02
LLD<1.31E-01
LLD<2.02E+00
LLD<3.91E-02

+-1 .59E-O1

+-1 .49E-01

+-1 .88E-01

+-1.59E-01

+-1 .49E-01

+-1 .88E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.44
-0.54

-0.47
-0.39

-0.43
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.28E-01
LLD<5.15E-02
LLD<5.83E-02
LLD<3.24E-02
LLD<5.26E-02
LLD<4.51E-02
LLD<4.59E-02
LLD<3.27E-01
LLD<1.94E-01
LLD<2.84E-01
LLD<1.19E-01
LLD<1.01E+01
LLD<1.41E+00
LLD<9.29E-02
LLD<1.31E-01
LLD<5.05E+03
LLD<1.93E+03
LLD<4.O1E+03
LLD<4.03E+02
LLD<1.49E+04
LLD<9.95E-01
LLD<8.94E-01
LLD<3.69E-02
LLD<2.54E-01
LLD<4.40E+01
LLD<5.29E-02
LLD<8.84E-01
LLD<6.69E-02
LLD<4.61E-01
LLD<5.84E-02
LLD<6.48E-02
LLD<7.31E-02
LLD<5.75E-02
LLD<9.13E-02
LLD<2.99E-02
LLD<1.52E-01
LLD<3.11E-02
LLD<3.60E-02
LLD<8.79E+00
LLD<4.28E-02
LLD<3.13E+00
LLD<6.31E-02
LLD<5.90E-02
LLD<1.67E-01
LLD<1.59E-01
LLD<1.58E+00
LLD<1.11E-01
LLD<3.83E-01
LLD<4.23E-02
LLD<3.23E-01
LLD<3.50E-03
LLD<1.32E+01
LLD<6.90E-02
LLD<1.33E-01
LLD<9.94E-02
LLD<4.96E-02

9.71E+00 +-2.87E-01

STANDARD DEVIATION =

LLD<1.28E-01
LLD<5.15E-02
LLD<5.83E-02
LLD<3.24E-02
LLD<5.26E-02
LLD<4.51E-02
LLD<4.59E-02
LLD<3.27E-01
LLD<1.94E-01
LLD<2.84E-01
LLD<1.19E-01
LLD<1.01E+01
LLD<1.41E+00
LLD<9.29E-02
LLD<1.31E-01
LLD<5.05E+03
LLD<1.93E+03
LLD<4.01E+03
LLD<4.03E+02
LLD<1.49E+04
LLD<9.95E-01
LLD<8.94E-01
LLD<3.69E-02
LLD<2.54E-01
LLD<4.40E+01
LLD<5.29E-02
LLD<8.84E-01
LLD<6.69E-02
LLD<4.61E-01
LLD<5.84E-02
LLD<6.48E-02
LLD<7.31E-02
LLD<5.75E-02
LLD<9.13E-02
LLD<2.99E-02
LLD<1.52E-01
LLD<3.11E-02
LLD<3.60E-02
LLD<8.79E+00
LLD<4.28E-02
LLD<3.13E+00
LLD<6.31E-02
LLD<5.90E-02
LLD<1.67E-01
LLD<1.59E-01
LLD<1.58E+00
LLD<1.liE-01
LLD<3.83E-01
LLD<4.23E-02
LLD<3.23E-01
LLD<3.50E-03
LLD<1.32E+01
LLD<6.90E-02
LLD<1.33E-01
LLD<9.94E-02
LLD<4.96E-02

9.71E+00 +-2.87E-01

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.53E-09 UC/LI
TOTAL MEASURED ACTIVITY = 9.71E+00 (+-2.87E-01) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1126.55
1138.99
1604.08
2730.32

562.75
568.97
801.47

1364.87

198.
321.
118.
31.

21.1
18.3
13.7
49.8

GAMMAS/SEC

8.47E+00
1.39E+01
6.74E+00
2.75E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

1218.83 608.87 36.
2921.09 1460.35 166.

ERROR GAMMAS/SEC

33.0 1.63E+00
15.8 1.58E+01
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* * ** ** ** * **** * * * ** ** *** * * * ** * *** * * * *

* *

G A M M A S P E C T R U M A N A L Y S I S *

* *
* ** *** * ** * * ** * ** ** ** * ** * * * * * * ** ** * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 09:45:56

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2749
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-297 SEGMENT-U
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 10-JAN-90 AT 09:21:40

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3005. SECONDS
0.17 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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27-AUG-90 09:45:56

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1127.84 563.55 1.49

2C 1139.68 569.47 1.49

3
4
4B
5C
6C
7
8
8B
9
10
10B

1210.48 604.86
1324.35 661.79

661.85
1592.56 795.87
1604.64 801.91
2347.01 1173.06
2665.46 1332.27

1332.24
2731.09 1365.09
2921.55 1460.32

1460.85

1.70
1.70

1.70
1.70
1.94
2.16

2.99
2.32

552.

485.

502.
366.

266.
270.
221.

36.

19.
22.

502. 14.2 CS-134,
EU-152

956. 11.6 CS-134,
BI-207

996. 2.8 CS-134
782. 2.2 CS-137
36.

4293.
387.

3775.
3437.
9.

113.
128.

156.

13.9
3.7

12.5
3.4
3.4

37.4
22.4
21.3
3.8

CS-134
CS-134
CO-60
CO-60

CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS

73

222-S COUNTING ROOM

5
8



222-S COUNTING ROOM

SAMPLE: F-297 SEGMENT-J
DATA COLLECTED ON 10-JAN-90 AT 09:21:40
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR
DECAY

CORRECTED ERROR

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<1.12E+00
LLD<2.84E-01
LLD<1.35E+00
LLD<1.32E+00
LLD<3.41E-01
LLD<2.19E-01
LLD<2.56E-01
LLD<3.36E-01
LLD<7.17E-01
LLD<1.03E+00
LLD<6.88E-01
LLD<2.47E+00
LLD<2.57E-01
LLD<3.76E+00
LLD<2.05E+00
LLD<4.30E+00
LLD<1.62E-01
LLD<2.59E-01
LLD<2.06E+00
LLD<2.46E-01
LLD<1.33E-01
LLD<2.38E-01

2.25E+01

CR-51 LLD<1.94E+00
CS-134 2.16E+01

LLD<2.71E-01
3.78E+01

LLD<2.37E-01
LLD<4.57E-01
LLD<4.77E-01
LLD<6.04E-01
LLD<5.62E-01
LLD<2.98E-01
LLD<2.09E-01
LLD<2.65E-01
LLD<7.54E-01
LLD<2.71E-01
LLD<3.69E-01
LLD<5.49E-01
LLD<2.21E+00
LLD<5.81E+01
LLD<1.64E-01
LLD<5.89E-01
LLD<8.53E+00
LLD<1.40E-01

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA- 140
BA- 141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

LLD<1.12E+00
LLD<2.84E-01
LLD<1.35E+00
LLD<1.32E+00
LLD<3.41E-01
LLD<2.19E-01
LLD<2.56E-01
LLD<3.36E-01
LLD<7.17E-01
LLD<1.03E+00
LLD<6.88E-01
LLD<2.47E+00
LLD<2.57E-01
LLD<3.76E+00
LLD<2.05E+00
LLD<4.30E+00
LLD<1.62E-01
LLD<2.59E-01
LLD<2.06E+00
LLD<2.46E-01
LLD<1.33E-01
LLD<2.38E-01

2.25E+01

LLD<1.94E+00
2.16E+01

LLD<2.71E-01
3.78E+01

LLD<2.37E-01
LLD<4.57E-01
LLD<4.77E-01
LLD<6.04E-01
LLD<5.62E-01
LLD<2.98E-01
LLD<2.09E-01
LLD<2.65E-01
LLD<7.54E-01
LLD<2.71E-01
LLD<3.69E-01
LLD<5.49E-01
LLD<2.21E+00
LLD<5.81E+01
LLD<1.64E-01
LLD<5.89E-01
LLD<8.53E+00
LLD<1.40E-01

+-8. 14E-01

+-8.27E-01

+-9.55E-01

NUCLIDE

+-8. 14E-01

+-8. 27E-01

+-9.55E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.23
-0.18

0.03
0.16

0.14
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<5.70E-01
LLD<2.34E-01
LLD<2.78E-01
LLD<1.69E-01
LLD<2.34E-01
LLD<2.25E-01
LLD<2.39E-01
LLD<1.53E+00
LLD<1.05E+00
LLD<1.26E+00
LLD<5.16E-01
LLD<5.09E+01
LLD<6.30E+00
LLD<3.92E-01
LLD<5.51E-01
LLD<2.06E+04
LLD<9.92E+03
LLD<1.55E+04
LLD<1.98E+03
LLD<6.31E+04
LLD<4.15E+00
LLD<3.73E+00
LLD<1.02E+00
LLD<1.28E+00
LLD<2.12E+02
LLD<2.59E-01
LLD<4.54E+00
LLD<5.40E-01
LLD<2.03E+00
LLD<2.87E-01
LLD<3.02E-01
LLD<3.62E-01
LLD<2.55E-01
LLD<4.78E-01
LLD<1.72E-01
LLD<8.32E-01
LLD<1.37E-01
LLD<1.53E-01
LLD<4.21E+01
LLD<1.84E-01
LLD<1.44E+01
LLD<3.02E-01
LLD<2.48E-01
LLD<7.17E-01
LLD<8.09E-01
LLD<6.84E+00
LLD<4.89E-01
LLD<1.64E+00
LLD<1.85E-01
LLD<1.42E+00
LLD<9.63E-02
LLD<6.86E+01
LLD<3.62E-01
LLD<6.91E-01
LLD<4.14E-01
LLD<2.41E-01

8.19E+01 +-1.50E+00 8.19E+01 +-1.50E+00

STANDARD DEVIATION =

LLD<5.70E-01
LLD<2.34E-01
LLD<2.78E-01
LLD<1.69E-01
LLD<2.34E-01
LLD<2.25E-01
LLD<2.39E-01
LLD<1.53E+00
LLD<1.05E+00
LLD<1.26E+00
LLD<5.16E-01
LLD<5.09E+01
LLD<6.30E+00
LLD<3.92E-01
LLD<5.51E-01
LLD<2.06E+04
LLD<9.92E+03
LLD<1.55E+04
LLD<1.98E+03
LLD<6.31E+04
LLD<4.15E+00
LLD<3.73E+00
LLD<1.02E+00
LLD<1.28E+00
LLD<2.12E+02
LLD<2.59E-01
LLD<4.54E+00
LLD<5.40E-01
LLD<2.03E+00
LLD<2.87E-01
LLD<3.02E-01
LLD<3.62E-01
LLD<2.55E-01
LLD<4.78E-01
LLD<1.72E-01
LLD<8.32E-01
LLD<1.37E-01
LLD<1.53E-01
LLD<4.21E+01
LLD<1.84E-01
LLD<1.44E+01
LLD<3.02E-01
LLD<2.48E-01
LLD<7.17E-01
LLD<8.09E-01
LLD<6.84E+o0
LLD<4.89E-01
LLD<1.64E+00
LLD<1.85E-01
LLD<1.42E+00
LLD<9.63E-02
LLD<6.86E+01
LLD<3.62E-01
LLD<6.91E-01
LLD<4.14E-01
LLD<2.41E-01

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.19E+01 (+-1.50E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1127.84
1139.68
1604.64
2731.09

563.55
569.47
801.91

1365.09

502.
956.
387.
113.

14.2
11.6
12.5
22.4

GAMMAS/SEC

2.96E+01
5.69E+01
3.10E+01
1.40E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.55 1460.32 128. 21.3 1.68E+01
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Analytical Batch

LAB SEGMENT SERIAL #:F0125

INSTRUMENT WA77344

PROCEDURE/REV LA-925-106/A-1
TECHNOLOGIST M. Franz

DATE January 05, 1990

TEMPERATURE N/A
STARTING TIME 0800
ENDING TIME 1500
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0105

2 Reagent Blank F0120

3 Sample 89-045 F0106

4 Duplicate of Sample 89-045 F0107

5 Spike of Sample 89-045 FO1OB

6 Sample 89-047 F0130

7 Duplicate of Sample 89-047 F0131

8 Sample 89-048 F0154

9 Duplicate of Sample 89-048 F0155

10 Sample 89-050 F0294

11 Duplicate of Sample 89-050 F0295

CUSTOMER ID:89-047

Uranium Analysis

Fusion Dissolution

DESCRIPTION LAB ID
12 Final LMCS Check Std F0297

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT . VOL. OF STD.

LMCS Check Standard 58B38/lul 5.7 mL

Spike 58B38/1ul F0106/1Oul 5.8 mL

SST-102 Rev. F 9/7/90 Interim
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WATER DIGESTION TEST ANALYSIS
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Single Shell Tank Project Water Digestion
Laboratory Results of Solids

Units are Sample Wet Weight

Tank 241-U-110

Core 7

Segment 2

Customer ID: 89-047

Laboratory ID:

Water Digestion

Laboratory ID:

Ion Chromatograph
Fluoride
Chloride

Nitrate

Phosphate

Sulfate

Laboratory ID:

Total Organic Carbon

Laboratory Segment

Check Blank
Standard

N/A

N/A

F0714

98.60%

97.70%

99.30%

96.40%
98.60%

F0134

96.80%

N/A

N/A

F0726

<0.1

<0.1

<1.0

<1.0

<1.0

F0146

5.2

Serial No.:

Sample

F0135

8.59

F0135

ppm <1.18E+03

ppm <1.18E+03

ppm 2.99E+04

ppm <1.18E+04

ppm <1.18E+04

F0135

ug 1.61E+03

F0125

g/L

Sample
Duplicate

F0136

8.60

F0136

ug/g <1.17E+03
ug/g <1.17E+03

ug/g 2.59E+04

ug/g <1.17E+04

ug/g <1.17E+04

F0136

ug/g 1.41E+03

Spike of
Sample

F0137

10.00g/L g/L

F0717

Check
Standard

N/A

N/A

F0138

94.80%
101.70%
99.70%
99.00%
96.90%

F0138

100.10%

ug/g

ug/g

ug/g

ug/g
ug/g

ug/g

98.60%

108.20%

107.70%

105.14%
105.50%

F0137

96.70%



Single Shell Tank Project

Tank 241-U-110
Core 7
Segment 2
Customer ID: 89-047

Laboratory ID:

Check
Standard
F0714

Water Digestion
Sample Results on Laboratory D

Laboratory Segment Serial No.:

Blank

F0726

Sample

F0135

Sample
Duplicate

F0136

Water Digestion

Laboratory ID:

Ion Chromatograph

Fluoride

Chloride

Nitrate

Phosphate

Sulfate

Laboratory ID:

Total Organic Carbon

8.59 g/L

F0714 F0726

98.60%

97.70%

99.30%

96.40%

98.60%

F0134

<0.1

<0.1

<1.0

<1.0

<1.0

F0146

F0135

ppm

ppm

ppm

ppm
ppm

<10.1

<10.1

2. 57 E+02

<101.00

<101.00

8.60 g/L 10.00 g/L

F0136

ppm

ppm

ppm
ppm
ppm

F0135

<10.1

<10.1

2. 23E+02

<101 .00

<101.00

F0717

ppm

ppm

ppm
ppm
ppm

F0136

98.60%

108.20%

107.70%

105.14%

105.50%

F0137

F0138

94.80%

101.70%

99.70%

99.00%
96.90%

F0138

96.80% 5.2 ug 1.38E-02 g/L

0

igestion

F0125

Spike of
Sample
F0137

Check
Standard

F0138

1.21E-02 g/L 96.70% 100.10%



Analytical Batch

LAB SEGMENT SERIAL #:F0125

INSTRUMENT N/A
PROCEDURE/REV LA-504-101/A-1

TECHNOLOGIST Nora Wright

DATE January 10, 1990

TEMPERATURE 24 C
STARTING TIME 1400 01-09-90
ENDING TIME 0900 01-10-90
CHEMIST Not Reported

DESCRIPTION LAB ID

1 Reagent Blank F0146

2 Sample 89-047 F0135

3 Duplicate of Sample 89-047 F0136

4 Spike of Sample 89-047 F0137

5

6

7

8

9

10

11

CUSTOMER ID:89-047

Water Digestion

Note: sample is not spiked
prior to digestion. This
procedure provides a sample to
be spiked later with the
appropriate elements.

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

N/A

Spike (See Note)

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0125

INSTRUMENT DIONEX 4000

PROCEDURE/REV LA-533-105/A-3

TECHNOLOGIST Nora Wright

DATE 02-16-90

TEMPERATURE 24 C
STARTING TIME 1130

ENDING TIME 1342

CHEMIST H. S. Rich

DESCRIPTION LAB ID
1 Eluent Blank

2 Initial LMCS Check Std F0714

3 Reagent Blank F0726

4 Sample 89-082 F0715

5 Duplicate of Sample 89-082 F0716

6 Spike of Sample 89-082 F0717

7 Sample 89-047 F0135

8 Duplicate of Sample 89-047 F0136

9 Final LMCS Check Std F0138

10

11

CUSTOMER ID:89-047

Ion Chromatograph

Water Digestion

(*) Chromatograph Only

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Std. 6C11H1/100uL 10.1 mL

Spike 35C9-67/300uL F0717/3.02mG 5.3 mL

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Ion Chromatoctraph

PROCEDURE: LA-533-105 REVISION: A-3

INSTRUMENT: DIONEX 4000 PROPERTY NUMBER: WB24721

TECHNOLOGIST: Nora Wright PAYROLL NUMBER: 6B107

DATE: February 14, 1990

CALIBRATION STANDARD ID: 35C9-67 issued 02-06-90

ANALYTE CONCENTRATION: F 47.0 C1 60.0 NO, 481.0 P0, 492.0 SO,, 482.0

TYPE OF CALIBRATION:

COMMENT S:

SST-103 Rev. (Draft) 9/4/90 interim
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DIONEX METHOD PARAMETERS - SST.MET

Detector Parameters
Number of Detectors........................................
Detector 1 Type-............................................

Report Options
Run Time (minutes)-..-----.......................................
Detector 1 real time plot scale.--............................
Print Report...............................................
Print Replot. ...............................................
AutoScale Replot to Highest Peak-...........................
Print Retention Times on Chromatogram......................
List Peaks Not Found in this run...........................
Report Unknowns found in run-...............................
Record Raw Data.............................................
Raw Data File Name: c:\WINDOWS\AI400\DATA\90021401.DO8
Record Result Data...-----.......................................

Integration Parameters
Sampling Rate (seconds).----...................................
Peak Threshold (mV or uS/data pt interval)..................
Starting Peak Width (seconds).----..............................
Peak Area Reject.............................................

Integration Timed Events

Time Description
-------------------------------------------------------

Calibration Parameters

External or Internal Calibration---...........................
Calibrate by Area or Height --................................
Replace Or Average Calibrations-............................
Number Of Levels for Calibration... ........................
Calibration fit type .......................................
Response Factor for unknown peaks- ...........................
Default Injection Volume...................................
Default Dilution Factor ....................................
Area Reject for Reference Peaks............................
Percent Retention Time Window for Reference Peaks..........

External

Height
Replace
6

Quadratic
0.0
1.0
1.0
1000
5.0

1
CDM-1

11.50
20.00
Yes

Yes
Yes
Yes
No
No

Yes

No

0.20
0.400
10.0
1000
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Component # 1
Reference Peak
Least Squares
Least Squares
Ka =

FLUORIDE Retention Time
FLUORIDE Window Size

Slope = 3.60283E-004
Intercept = 1.37365E-002

-4.29870E-009

Level Amount Area Height
-----------------------------------------------------------
1 9.38100E-002 1336 246
2 2.33800E-001 3478 616
3 4.65300E-001 7271 1226
4 9.21500E-001 15622 2625
5 1.80760E+000 37180 5315
6 3.48130E+000 74116 11092

Component # 2
Reference Peak

Least Squares
Least Squares
Ka =

CHLORIDE Retention Time
FLUORIDE Window Size

Slope = 6.25472E-004
Intercept = -1.74138E-002

-1.51561E-008

Level Amount Area Height
-----------------------------------------------------------
1 1.19800E-001 1267 200
2 2.98500E-001 2903 489
3 5.94100E-001 6430 1017
4 1.17650E+000 13713 2088
5 2.30760E+000 28370 4066
6 4.44430E+000 59291 9183

Component # 3
Reference Peak
Least Squares
Least Squares
Ka =

NITRITE Retention Time
FLUORIDE Window Size

Slope = 8.73497E-004
Intercept = 5.05282E-001

4.08720E-009

Level Amount Area Height
-----------------------------------------------------------
1 1.28940E+000 8214 1202
2 3.21850E+000 20050 2969
3 6.39600E+000 43200 6258
4 1.26667E+001 91140 13081
5 2.48451E+001 181100 25092
6 4.78505E+001 353600 44776

Component # 4
Reference Peak

Least Squares
Least Squares
Ka =

NITRATE Retention Time
FLUORIDE Window Size

Slope = 1.95501E-003
Intercept = -6.94769E-003

4.87686E-009

Level Amount Area Height
-----------------------------------------------------------
1 9.60100E-001 5253 468
2 2.39300E+000 15077 1234
3 4.76240E+000 30767 2460
4 9.43140E+000 63964 4753
5 1.84992E+001 132213 9250
6 3.56286E+001 274103 17468
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0.97
2.00%

1.53
2.50%

1.90
5.00%

3.28
7.00%



Component # 5
Reference Peak
Least Squares
Least Squares
Ka =

PHOSPHATE Retention Time
FLUORIDE Window Size

Slope = 5.16373E-003
Intercept = 1.15944E-001

-7.81115E-008

Level Amount Area Height
-----------------------------------------------------------
1 9.82000E-001 2854 180
2 2.44770E+000 7216 437
3 4.87130E+000 16848 948
4 9.64710E+000 32539 1886
5 1.89223E+001 69406 3876
6 3.64434E+001 142872 8003

Component # 6
Reference Peak
Least Squares
Least Squares
Ka =

SULFATE Retention Time
FLUORIDE Window Size

Slope = 2.38873E-003
Intercept = 2.12534E-001

-1.74248E-008

Level Amount Area Height
-----------------------------------------------------------
1 9.62100E-001 6077 338
2 2.39800E+000 17483 922
3 4.77230E+000 36861 1890
4 9.45100E+000 79004 4005
5 1.85377E+001 163581 8158
6 3.57027E+001 343157 16953
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IC Control File: C:\WINDOWS\AI400\METHOD\GROUTOI.TE

Step Time Description
------------------------------------------------------------
Init CDM AutoOffset Off
Init CDM Recorder Mark OFF
Init CDM Temp. Comp. = 1.7 / Deq C
Init COM Recorder Range = 1.000 uS
Init CDM Cell ON
Init CMA Heater - 25 Deg. CInit . Valve ON 
Init Valve Ll ON
Init Inject Valve OFF
Init CIM Relay 1 OFF
Init CIM Relay 2 OFF
Init CIM AC 1 OFF
Init CIM AC 2 OFF
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1 0.0 Com Autooffset ON
1 0.0 GPM RUSUL OFFI *
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 CIM Relay 1 ON
5 4.0 CIM Relay 1 OFF

GpmFile: C:\WINDOWS\AI400\METHOD\GROUTO.GPMI
Lo F'ressure Limit = 200
Hi Prussure Limit = 2000
Eluant 1 - DI WATER
Eluant 2 - BICARBONATE
Eluant 3 - CARBONATE
Eluant 4 -

Time Flow %1 %2 7.4 Comment
---------------------------------------------------

0.0 2.0 04 0 0
15.B 2.0 04 0 0 C
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10000

7500

5000

2500

0.08.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50
Concentration(ug/ml)

uuuu -

7500 -

5000 -

2500 -

0 .080 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50
Concentration(ug/ml)

45000 -

40000 -
35000 -

30000 -

25000 -
20000 -
15000 -

10000
5000

08-00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
Concentration(ug/ml)

Component: FLUORIDE
Fit Type: Quadratic
Conc - ( -4.298701e-009 * Respi )

( 3.602831e-004 * Resp )+ 0.0137
Standardization: Ext
Calibration: Height

Component: CHLORIDE
Fit Type: Quadratic
Conc - ( -1.515615e-008 * Respi )

( 6.254716e-004 * Resp )+ -0.0174
Standardization: Ext
Calibration: Height

Component: NITRITE
Fit Type: Quadratic
Conc = ( 4.087201e-009 * Respi )+

( 8.734971e-004 * Resp )+ 0.5053
Standardization: Ext
Calibration: Height



17500

15000 -

12500 -

10000 _

7500 -

5000 -

2500 -

0 .00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
Concentration(ug/ml)

Component: NITRATE
Fit Type: Quadratic
Conc = ( 4.876863e-009 * Respi )+

( 1.955009e-003 * Resp )+ -0.0069
Standardization: Ext
Calibration: Height

8000

7000 -
6000 _

5000 -

4000 -

3000 -

2000 -

1000 -

0.0800 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40
Concentration(ug/ml)

17500 -

15000 ~

12500 _

10000 -

7500 -

5000 -

2500 -

0.0 0 5.00 10.00 15.00 20.00 25.00 30.00 35.00
Concentration(ug/ml)

Component: PHOSPHATE
Fit Type: Quadratic
Conc = ( -7.811152e-008 * Respo )

( 5.163732e-003 * Resp )+ 0.1159
Standardization: Ext
Calibration: Height

00

Component: SULFATE
Fit Type: Quadratic
Conc = ( -1.742481e-008 * Respi )

( 2.388730e-003 * Resp )+ 0.2125
Standardization: Ext
Calibration: Height

sp

sp

.



DATA REPROCESSED ON Wed Jun 06 11:31:37 1990

Sample Name: AUTOCALlR Date: Wed Feb 14 14:51:13 1990
Data File : A:\90021401.DO3
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 3 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in
NUM TIME NAE*REP % DELTANUM--IM..NAME ug/ml AREA HEIGHT BL PEAK RET TIME----------------------------------------------------------------------------------

1 0.98 FLUORIDE 9.381e-002 1.336e+003 246 1 0 0.00%2 1.55 CHLORIDE 1.198e-001 1.267e+003 200 1 0 0.00%
3 3.52 NITRATE 9.601e-001 5.253e+003 468 1 0 0.00%4 5.40 PHOSPHATE 9.820e-001 2.854e+003 180 1 0 0.00%
5 6.60 SULFATE 9.621e-001 6.077e+003 338 1 0 0.00%

File: A:\90021401.D03 Sample: AUTOCALIR

0.499 I

NITRATE
SULFATE

PHOSPHATE

|I

00 5.00 1 0.00
005.00 10.00

FLUORIDE

:HLORIDE

0.399

0.299

uS 0.199

0.099

-0.001

-0.101
0.

90
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DATA REPROCESSED ON Wed Jun 06 11:34:04 1990

Sample Name: AUTOCAL2R Date: Wed Feb 14 15:03:32 1990Data File : A:\90021401.DO4
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM

*********************** EXTERNAL STANDARD REPORT *

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in
NUM TIME HEAGE BL REF %DELTANUM.T . ...NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 2.338e-001 3.478e+003 616 1 0 0.00%
2 1.53 CHLORIDE 2.985e-001 2.903e+003 489 1 0 0.00%
3 3.48 NITRATE 2.393e+000 1.508e+004 1234 1 0 0.00%
4 5.30 PHOSPHATE 2.448e+000 7.216e+003 437 1 0 0.00,5 6.55 SULFATE 2.398e+000 1.748e+004 922 1 0 0.00%

File: A:\90021401.D04 Sample: AUTOCAL2R

NITRATE

FLUORIDE

HLORIDE,
PHOSPHATELI

SULFATE

... I ...... .
00 5.00 10.00

1.800

1.550

1.300

1.050

0.800

0.550

0.300

0.050

uS

-0.200

0.

91



DATA REPROCESSED ON Wed Jun 06 11:36:14 1990

Sample Name: AUTOCAL3R Date: Wed Feb 14 15:15:50 1990Data File : A:\90021401.D05
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 InjectW: 5 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in
NUM TIIGE BAEL REF %DELTA

-TIME NAME ug/m- -HEIGHT BL PEAK RET TIME----------------------------------------------------------------------------------

1 0.97 FLUORIDE 4.653e-001 7.271e+003 1226 1 0 0.00%2 1.53 CHLORIDE 5.941e-001 6.430e+003 1017 1 0 0.00%3 3.45 NITRATE 4.762e+000 3.077e+004 2460 1 0 0.00%4 5.32 PHOSPHATE 4.871e+000 1.685e+004 948 1 0 0.00%5 6.57 SULFATE 4.772e+000 3.686e+004 1890 1 0 0.00%

File: A:\90021401.D05 Sample: AUTOCAL3R

NITRATE

FLUORIDE
HLORIDE

SULFATE

PHOSPHATE

4.050

3.550

3.050

2.550

2.050

1.550

1.050

0.550

0.050

uS

-0.450 I I I
0.00 5.00 10.00
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DATA REPROCESSED ON Wed Jun 06 11:39:05 1990

Sample Name: AUTOCAL4R Date:-------------------- -----Data File : A:\90021401.D06 Date: Wed Feb 14 15:28:08 1990
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 6 Detector: CDM

EXTERNAL STANDARD REPORT *

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in
NUM TIME NAME REF % DELTA

U TMN-----------.... AREA HEIGHT BL PEAK RET TIME
1 0.97 FLUORIDE ------ - - - - - - - - - - - - - - - - - -
2 1.53 CHLORIDE 9.215e-001 1.562e+004 2625 1 0 0.00%
3 3.40 NITRATE 1.177e+000 1.371C+004 2088 1 0 0.00%
4 5.33 PHOSPHATE 9 .431e+000 6.396e+004 4753 1 0 0.00%4 .33 OS ATE 9.647e+000 3.254e+004 1886 1 0 0.00%5 6.57 SULFATE 9.451e+000 7.900e+004 4005 1 0 0.00%

File: A:\90021401.DO6 Sample: AUTOCAL4R

5.400

4.400

3.400

uS
2.400

1.400

0.400

FLUORIDE

:HLORIDE

-ii

NITRATE

SULFATE

PHOSPHATE

-0.600

0.00 5.00 10.00
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DATA REPROCESSED ON Wed Jun 06 11:41:31 1990

Sample Name: AUTOCAL5R- - - - - - - - - - - - - - - - - - - - - - - - - - -- - -0
Data File : A:\90021401.DO7 Date: Wed Feb 14 15:40:27 1990
Method : c:\windows\ai400\method\SST.met
ACI Address: I System : 1 Inject#: 7 Detector: CDM

EXTERNAL STANDARD REPORT ***************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in-UM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.97 FLUORIDE 1.808e+000 3.718e+004 5315 2 0 0.00--
2 1.53 CHLORIDE 2.308e+000 2.837e+004 4066 2 0 0.00%
3 3.37 NITRATE 1.850e+001 1.322e+005 9250 1 0 0.00%4 5.37 PHOSPHATE 1.892e+001 6.941e+004 3876 1 0 0.00%5~ 6.58 SULFATE 1.854e+001 1.636e+005 8158 1 0 0.00%

File: A:\90021401.D07 Sample: AUTOCALSR

NITRATE

FLUORIDE

:HLORIDE

SULFATE

PHOSPHATE

-1.100 11I I I 1 1 1 1 1 1 -'-0
0.00 5.00 10.00
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DATA REPROCESSED ON Wed Jun 06 11:44:00 1990

Sample Name: AUTOCAL6R Date: Wed Feb 14 15:52:46 1990
Data File : A:\90021401.D08
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in
NUM TIME NAE*REF %DELTANUM -TIME-NAME u/m AREA HEIGHT BL PEAK RET TIME
1 0.97 FLUORIDE 3.481e+000 7.412e+004 11092 2 0 0.00%2 1.53 CHLORIDE 4.444e+000 5.927e+004 9183 2 0 0.00%3 3.28 NITRATE 3.563e+001 2.741e+005 17468 1 0 0.00%4 5.15 PHOSPHATE 3.644e+001 1.429e+005 8003 1 0 0.00%5 6.43 SULFATE 3.570e+001 3.432e+005 16953 1 0 0.00%

File: A:\90021401.DOB Sample: AUTOCAL6R

18.000

15.500

13.000

10.500

8.000

5.500

3.000

0.500

NITRATE

FLUORIDE

HLORIDE

SULFATE

I
PHOSPHATE

US

-2.000 I I
0.00 5.00 10.00
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DIONEX SCHEDULE - A:\90021601.SCH

Inj# Sample Name Method Name Data File Vol. Dil. Int.Std.
--------------------------------------------------------------------------------

1 SETUP 
.. \sst . .. \900216011 1 0

2 BLANK ... \sst ... \900216011 1 03 LMCS/6CllHI ... \sst ... \900216011 101 04 LMCS/73C11J ... \sst ... \900216011 101 05 726B ... \sst ... \900216011 1 06 715 ... \sst ... \900216011 101 07 716D ... \sst ... \900216011 101 08 717S ... \sst ... \900216011 101 09 135 ... \sst ... \900216011 101 010 136D . . .\sst . . .\900216011 101 011 LMCS/6C11HI ... \sst ... \900216011 101 012 LMCS/73C11J ... \sst ... \900216011 101 0
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DATA REPROCESSED ON Fri Jun 08 17:27:07 1990

Sample Name: LMCS/6CllHI Date: Fri Feb 16 11:51:38 1990Data File : A:\90021601.DO3
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 3 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTANUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME----------------------------------------------------------------------------------

1 0.97 FLUORIDE 7.099e+001 1.180e+004 1959 1 0 0.00%2 1.53 CHLORIDE 8.498e+001 9.179e+003 1422 1 0 0.00%3 3.42 NITRATE 7.166e+002 4.701e+004 3601 1 0 -0.00%4 5.50 PHOSPHATE 6.958e+002 2.282e+004 1339 1 0 0.00%5 6.65 SULFATE 7.387e+002 5.977e+004 3040 1 0 0.00%

File: A:\90021601.D03 Sample: LMCS/6C11HI

us

4.050

3.550

3.050

2.550

2.050

1.550

1.050

0.550

0.050

NITRATE

FLUORIDE

'HLO RIDE

SULFATE

PHOSPHATE

-0.450

0.00 5.00 10.00
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DATA REPROCESSED ON Fri Jun 08 17:05:23 1990

Sample Name: 726B Date: Fri Feb 16 12:16:11 1990
Data File : A:\90021601.DO5
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

-------------------------------------------------------------------------------

File: A:\90021601.D05 Sample: 726B

0.015

-0.235

uS-0. 4 8 5

-0.735

-0.985
0.00

I

5.00
I I I.I

10.00
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DATA REPROCESSED ON Fri Jun 08 17:13:36 1990

Sample Name: 717S Date: Fri Feb 16 12:52:57 1990
Data File : A:\90021601.D08
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 2.498e+002 4.933e+004 7497 1 0 0.00%
2 1.53 CHLORIDE 3.505e+002 4.069e+004 6647 2 0 0.00%
3 1.87 NITRITE 1.337e+002 6.535e+003 933 2 0 0.00%
4 3.27 NITRATE 3.062Q+003 2.284e+005 14953 1 0 0.00%
5 5.28 PHOSPHATE 2.790e+003 1.050e+005 5843 1 0 0.00%
6 6.52 SULFATE 2.805e+003 2.548e+005 12716 1 0 0.00%

File: A:\90021601.D08 Sample: 717S

18.000

15.500

13.000

10.500
FLUORIDE

HLORIDE

A NTRITE

NITRATE

SULFATE

PHOSPHATE

-2.000

0.00
I I I I I I

5.00
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5.500
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0.500

I- I I I
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DATA REPROCESSED ON Fri Jun 08 17:18:53 1990

Sample Name: 135 Date: Fri Feb 16 13:05:15 1990
Data File : A:\90021601.D09
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 9 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME----------------------------------------------------------------------------------
2 1.33 0.000e+000 1.522e+003 218 1
3 1.87 NITRITE 1.115e+002 4.649e+003 683 1 0 0.00%
4 3.43 NITRATE 2.565e+002 1.615e+004 1299 1 0 0.00%

File: A:\90021601.009 Sample: 135

uS

1.800

1.550

1.300

1.050

0.800

0.550

0.300

0.050

NITRATE

NITRITE

Unknow

Unkno4n

-0.200

0.00
I I I I I I

5.00 10.00

100

( 'J



DATA REPROCESSED ON Fri Jun 08 17:21:11 1990

Sample Name: 136D Date: Fri Feb 16 13:17:30 1990
Data File : A:\90021601.Dlo
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 10 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

-----------------------------------------------------------------------------------
1 1.32 0.000e+000 1.618e+003 217 1
2 1.87 NITRITE 1.068e+002 4.330e+003 630 1 0 0.00%
3 3.43 NITRATE 2.225e+002 1.375e+004 1127 1 0 0.00%

File: A:\90021601.D10 Sample: 136D

NITRATE

NITRITE

Unknown

I I I I

10.00

1.800

1.550

1.300

1.050

0.800

0.550

0.300

0.050

uS

-0.200

0. 00
I I I I I I I I I I I I I I I 1T

5.00
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DATA REPROCESSED ON Fri Jun 08 17:23:32 1990

Sample Name: LMCS/6C11HI Date: Fri Feb 16 13:29:44 1990
Data File : A:\90021601.D11
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 11 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

----------------------------------------------------------------------------------
1 0.97 FLUORIDE 6.826e+001 1.114e+004 1880 1 0 0.00%
2 1.53 CHLORIDE 8.847e+001 9.286e+003 1481 1 0 0.00%
3 3.38 NITRATE 7.198e+002 4.647e+004 3617 1 0 0.00%
4 5.32 PHOSPHATE 7.147e+002 2.388e+004 1376 1 0 0.00%
5 6.55 SULFATE 7.260e+002 5.890e+004 2985 1 0 0.00%

File: A:\90021601.D11 Sample: LMCS/6C11HI

NITRATE

FLUORIDE

HLO RIDE

0.050 _.-r

SULFATE

PHOSPHATE

Li
I I I I I I I

00 10.00

4.050

3.550

3.050

2.550

2.050

1.550

1.050

0.550

uS

-0.450

0.

L
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Analytical Batch

LAB SEGMENT SERIAL #:F0125

INSTRUMENT WA399937

PROCEDURE/REV LA-344-105/A-3

TECHNOLOGIST E. Colvin

DATE May 30, 1990

TEMPERATURE N/A

STARTING TIME 1200

ENDING TIME 1330

CHEMIST R. E. Brandt

DESCRIPTION LAS ID
1 Reagent Blank F0146

2 Initial LMCS Check Std F0134

3 Sample 89-047 F0135

4 Duplicate of Sample 89-047 F0136

5 Spike of Sample 89-047 F0137

6 Final LMCS Check Std F0138

7

8

9

10

11

CUSTOMER ID:89-047

Total Organic Carbon from Water
Digestion.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT. VOL. OF STD .

LMCS Check Std. 70C1 1 B/200uL 2.2 mL

Spike 70C11/200uL F0135/200uL 2.4 mL
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ACID DIGESTION TEST ANALYSIS
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ICP Results Data Summary

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

April 19, 1990
LA-505-151/A-0

J. A. White
Acid Digestion
LA-505-159/A-0
LMCS Standard

Instrument Acid
Starting Digest.

LMCS LMCS
Standard Standard

Acid Digested LMCS Standard

Reagent Blank
Segment 89-047

Duplicate of Segment 89-047
Spike of F1085

Acid Digested LMCS Standard

Reagent

BLANK

ppm

Wet
Weight
Sample

ug/g

Wet
Weight
Sample

Duplicate

ug/g

0.07 LT
-0.01 LT
-0.01 LT
0.00 LT

102.12% -0.01 LT
94.43% 0.03
93.46% 0.00 LT

102.58% 0.09
-0.31 LT
-0.03 LT

99.09% -0.01 LT
-0.01 LT
0.03

91.05% -0.02 LT
99.04% 0.01 LT

-0.01 LT
97.56% 0.02

0.01
-0.05 LT

93.73% 0.00 LT
-0.01 LT

82.65% -0.53 LT
-0.35 LT
-0.06 LT
-0.02 LT

94.66% 0.06 LT
100.02% 0.00 LT

0.03
-0.04 LT
-0.33 LT
-0.18 LT
0.02 LT
0.13
-2.40 LT
-0.02 LT

93.05% 0.23
-0.04 LT

131520
520
27
1

3050
20 LT
-1 LT

321
-18 LT
267
204

-4 LT
6509

37 LT
630

-6 LT
1304
4172

-55 LT
33

103
-574 LT

-20 LT
582

9 LT
53905

548
218

-8 LT
4420
1910 LT
73
49

10546
39
69
37 LT

127597
42 LT

-11 LT
-2 LT

2205
-7 LT

-20 LT
317

-1502 LT
194
104
-27 LT

5400
-86 LT
168
-67 LT

3102
3644

-81 LT
-2 LT
37 LT

-2194 LT
-1702 LT

151 LT
-84 LT

44321
408
163

-220 LT
-661 LT
-954 LT

18 LT
2 LT

515 LT
-17 LT
183
-91 LT

NOT CALC. 100.63% 100.78%
105.02%

103.28% 92.28% 99.56%
98.05%

NOT CALC. 109.03%
134.81% 96.83%
89.32% 97.75%
146.72% 101.53%
15.40% 88.66% 92.18%

235.92% 84.79% 91.92%
100.71% 101.11%

97.72%
NOT CALC. 94.41% 99.61%

89.51% 93.84%
93.18% 107.33%
91.11% 93.39% 99.74%

4138.61% 100.47%
NOT CALC. 92.70% 98.92%

100.39%
85.72% 96.93%
98.98% 92.68% 98.62%
73.37% 98.69%

100.19%
104.80%

53.52% 107.84%
NOT CALC. 99.08%

86.77% 101.11%
101.62%

27.57% 73.62% 96.37%
106.69%
106.32%

102.74% 93.54% 99.14%
90.61% 92.17% 100.87%

107.92%
101.25%

66.80% 98.76%
46.04% 93.47% 99.94%

LT:
NC:
NOT

Less Than
Not Calibrated

CALC: Not Calculated
# Instrument Standards Outside Control Limits
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F1083
F1084
F0140
F0141
F1087
F1088

Spike
Recovery

LMCS
ACID

Digestion

Closing
LMCS

Standard

Aluminum
Antimony
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Samarium
Selenium
Silver
Sodium
Strontium
Sulfur
Tantalum
Tha LLium
Thorium
Tin
Titanium
Uran ium
Vanadium
Zinc
Zirconium

99.98%
103.50%
102.40%
96.97%

106.71%
99.14%
98.49%

104.77%
90.42%
93.24%

103.21%
97.97%

101.68%
93.47%

105.24%
103.05%
102.66%
100.82%
100.82%
96.06%
99.55%
97.56%
96.12%

103.71%
106.46%
100.29%
104.00%
106.83%
94.99%

104.72%
105.11%
99.38%

100.59%
102.73%
99.30%
99.24%
99.66%



Analytical Batch

LAB SEGMENT SERIAL #:F0125

INSTRUMENT N/A

PROCEDURE/REV LA-505-159/A-0

TECHNOLOGIST D. M. Southwick

DATE 02-01-90

TEMPERATURE 72 C
STARTING TIME 0800
ENDING TIME 1400
CHEMIST S. A. Jones

DESCRIPTION LAB ID

1 Reagent Blank F0147

2 Sample 89-047 F0140

3 Duplicate of Sample 89-047 F0141

4 Spike of Sample 89-047 F0142

5 Sample 89-048 F0164

6 Duplicate of Sample 89-048 F0165

7

8

9

10

11

CUSTOMER ID:89-047

Acid Digestion

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT . VOL. OF STD.

Spike 103C15C/5mL 104C15D/5mL 5OmL

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch
Page 1 of 2

LAB SEGMENT SERIAL #:F0125

INSTRUMENT WB39939

PROCEDURE/REV LA-505-151/A-0

TECHNOLOGIST Janice A. White

DATE April 19, 1990

TEMPERATURE N/A

STARTING TIME 0747
ENDING TIME Not Reported
CHEMIST S. A. Jones

DESCRIPTION LAB ID

1 Initial LMCS Check Std N/A

2 Digested Std. (81 C11A) F1083

3 Reagent Blank F1084

4 Sample Composite 13 F1085

5 Duplicate Composite 13 F1086

6 Spike Composite 13 F1087

7 Digested Std. (82C1 1A) F1088

8 LMCS Check Std. N/A

9 Sample Composite 5 F0899

10 Duplicate Composite 5 F0900

11 Acid Blank N/A

CUSTOMER ID:89-047

ICP Analysis of 89-072

Acid Digestion

Only data directly related to
the analysis of 89-047 will be
included in this package.

No inter-element corrections
were made on this data.

DESCRIPTION LAB ID

12 Sample 89-043 F0068

13 Duplicate of Sample 89-043 F0069

14 Sample 89-044 F0092

15 Duplicate of Sample 89-044 F0093

16 LMCS Check Std N/A

17 Sample 89-047 F0140

18 Duplicate of Sample 89-047 F0141

19 Sample 89-048 F0164

20 Duplicate of Sample 89-048 F01 65

21 Sample Composite 8 F0959

22 Duplicate of Sample Composite 8 F0960

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Standard 78C1 1 J/1.OmI 82B38F/1.0ml 77C1 1I/1.0ml 11.00 ml

Digested LMCS (1) 81C11A/5.Oml 50.00 ml

Digested LMCS (2) 82C1 1 A/5.Oml 50.00 ml

Spike Composite 13 34C11CO/5.Oml 34C11CK/5.Oml F1085/0.51439 50.00 ml

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch
Page 2 of 2

LAB SEGMENT SERIAL #:F0125

INSTRUMENT WB39939

PROCEDURE/REV LA-505-151/A-0

TECHNOLOGIST J. A. White

DATE April 19, 1990

TEMPERATURE N/A
STARTING TIME 0747
ENDING TIME Not Reported

CHEMIST S. A. Jones

DESCRIPTION LAB ID

23 LMCS Check Std. N/A

24 Sample Composite 15 F1037

26 Duplicate Composite 15 F1038

26 Final LMCS Check Std. N/A

27

28

29

30

31

32

33

CUSTOMER ID:89-047

ICP Analysis of Sample 89-047

Acid Digestion

Only data directly related to
the analysis of 89-047 will be
included in this package.

No inter-element corrections
were made on this data.

DESCRIPTION LAB ID

34

35

36

37

38

39

40

41

42

43

44

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT . VOL. OF STD .

LMCS Check Std. 78C11J/1.0mI 82B38F/1.0ml 77C1 1i/i.Oml 11.0 ml

Digested LMCS (1) 81C11A/5.Oml 50.0 ml

Digested LMCS (2) 82C1 1 A/5.Oml 50.0 ml

Spike Composite 13 34C11CO/5.Oml 34C11CK/5.Oml F1085/0.5143g 50.0 ml

SST-102 Rev. F 9/7/90 Interim

114

11 ....1==



ICP Results Raw Data Summary

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

April 19, 1990
LA-505-151/A-0

J. A. White
Acid Digestion
LA-505-159/A-0
LMCS Standard

Instrument Acid
Starting Digest.

LMCS LMCS
Standard Standard

Acid Digested LMCS Standard

Reagent Blank
Segment 89-047

Duplicate of Segment 89-047

Spike of F1085
Acid Digested LMCS Standard

Reagent
BLANK

ppm

Wet
Weight
Sample

ug/g

Wet
Weight
Sample

Duplicate

ug/g

0.07 LT
-0.01 LT
-0.02 LT
-0.01 LT
0.00 LT

102.12% -0.01 LT
94.43% 0.03
93.46% 0.00 LT

102.58% 0.09
-0.31 LT
-0.03 LT
0.02 LT

99.09% -0.01 LT
-0.01 LT
0.03

91.05% -0.02 LT
99.04% 0.01 LT

-0.01 LT
97.56% 0.02

0.01
-0.05 LT

93.73% 0.00 LT
-0.64 LT
-0.01 LT

93.37% 0.11
82.65% -0.53 LT

-0.35 LT
-0.06 LT

75.18% 0.63
-0.02 LT

94.66% 0.06 LT
100.02% 0.00 LT

0.03
-0.04 LT
-0.33 LT
-0.18 LT
0.02 LT
0.13

-0.02 LT
-2.40 LT
-0.02 LT

93.05% 0.23
-0.04 LT

131520
520
103
27

1
3050

20 LT
-1 LT

321
-18 LT
267
38 LT

204
-4 LT

6509
37 LT

630
-6 LT

1304
4172

-55 LT
33

-933 LT
103

1765
-574 LT

-20 LT
582

5388
9 LT

53905
548
218

-8 LT
4420
1910 LT
73
49

135
10546

39
69
37 LT

127597
42 LT
-9 LT

-11 LT
-2 LT

2205
-7 LT

-20 LT
317

-1502 LT
194
-70 LT
104
-27 LT

5400
-86 LT
168
-67 LT

3102
3644

-81 LT
-2 LT

-2363 LT
37 LT

1325
-2194 LT
-1702 LT

151 LT
3469

-84 LT
44321

408
163

-220 LT
-661 LT
-954 LT

18 LT
2 LT

24 LT
515 LT
-17 LT
183
-91 LT

NOT CALC. 100.63% 100.78%
105.02%
114.33% #

103.28% 92.28% 99.56%
98.05%

NOT CALC. 109.03%
134.81% 96.83%
89.32% 97.75%
146.72% 101.53%
15.40% 88.66% 92.18%

235.92% 84.79% 91.92%
85.08% 86.00% 81.23% #
100.71% 101.11%

97.72%
NOT CALC. 94.41% 99.61%

89.51% 93.84%
93.18% 107.33%
91.11% 93.39% 99.74%

4138.61% 100.47%
NOT CALC. 92.70% 98.92%

100.39%
85.72% 96.93%

NOT CALC. 77.36% 88.11% #
98.98% 92.68% 98.62%

NOT CALC. 99.24%
73.37% 98.69%

100.19%
104.80%

-114.70% 90.19%
53.52% 107.84%

NOT CALC. 99.08%
86.77% 101.11%

101.62%
27.57% 73.62% 96.37%

106.69%
106.32%

102.74% 93.54% 99.14%
90.61% 92.17% 100.87%

82.74% #
107.92%
101.25%

66.80% 98.76%
46.04% 93.47% 99.94%

LT:
NC:
NOT

Less Than
Not Calibrated

CALC: Not Calculated
# Instrument Standards outside Control Limits

115

F1083
F1084
F0140
F0141
F1087
F1088

Spike
Recovery

LMCS
ACID

Digestion

Closing
LMCS

Standard

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

99.98%
103.50%
114.41% #
102.40%
96.97%

106.71%
99.14%
98.49%

104.77%
90.42%
93.24%
91.88%

103.21%
97.97%

101.68%
93.47%

105.24%
103.05%
102.66%
100.82%
100.82%
96.06%
85.58% #
99.55%

114.91% #
97.56%
96.12%

103.71%
89.48% #

106.46%
100.29%
104.00%
106.83%
94.99%

104.72%
105.11%
99.38%

100.59%
82.47% #

102.73%
99.30%
99.24%
99.66%



ICP Results Raw Data
Page 1 of 4

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

SST-1 SST-2

10.35

10.24

9.91
9.85

10.48
9.04
9.32
9.19

10.32

10.17

10.31
10.27
10.08

8.56
9.96

24.39

25.07
10.40

49.69

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Cal ci um
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium

Zinc
Zirconium

Dilution
Factor

53.46

9.80

46.83
52.72

9.61

10.65

52.66

51.47

1.00

April 19, 1990
LA-505-151/A-0

J. A. White
Acid Digestion
LA-505-159/A-0
LMCS Standard

Acid Digested LMCS Standard

Reagent Blank

Segment 89-047
Duplicate of Segment 89-047

Spike of F1085
Acid Digested LMCS Standard

Starting
LMCS Standard

Instrument Recovery
Standard

ppm %

SST-3

49.99 99.98%
103.50%

57.21 114.41% #
102.40%

9.70 96.97%
106.71%
99.14%
98.49%
104.77%
90.42%
93.24%
91.88%

103.21%
97.97%
101.68%
93.47%
105.24%
103.05%
102.66%
100.82%

25.21 100.82%
48.03 96.06%

85.58% #
99.55%

57.45 114.91% #
97.56%
96.12%

51.86 103.71%
44.74 89.48% #

106.46%
100.29%
104.00%

53.41 106.83%
47.50 94.99%
52.36 104.72%

105.11%
99.38%

50.30 100.59%
20.62 82.47% #

102.73%
9.93 99.30%

99.24%
49.83 99.66%

1.00

LMCS
Acid

Digestion
Standard

ppm

10.21
9.44
9.35

10.26

9.91

9.11
9.90

9.76

9.35

9.34
8.27

7.52
7.42
9.47

10.00

9.31

10.00

Acid
Digestion
Standard
Recovery

F 1083
F1084
F0140
F0141
F1087
F1088

Reagent
Blank

ppm

0.07 LT
-0.01 LT
-0.02 LT
-0.01 LT
0.00 LT

102.12% -0.01 LT
94.43% 0.03
93.46% 0.00 LT

102.58% 0.09
-0.31 LT
-0.03 LT
0.02 LT

99.09% -0.01 LT
-0.01 LT
0.03

91.05% -0.02 LT
99.04% 0.01 LT

-0.01 LT
97.56% 0.02

0.01
-0.05 LT

93.73% 0.00 LT
-0.64 LT
-0.01 LT

93.37% 0.11
82.65% -0.53 LT

-0.35 LT
-0.06 LT

75.18% 0.63
-0.02 LT

94.66% 0.06 LT
100.02% 0.00 LT

0.03
-0.04 LT
-0.33 LT
-0.18 LT
0.02 LT
0.13

-0.02 LT
-2.40 LT
-0.02 LT

93.05% 0.23
-0.04 LT

1.00

Digestion
Weight
Volume

Sample

Dilution
Three

ppm

9.92

1.00

116

1.00



ICP Results
Page 2 of 4

0.01112 g/m
0.5560 g

50.00 mL
Sample

D

L Digestion
Weight
Volume

Sample Sample
Duplicate

ilution Dilution
One Three
ppm ppm

Dilution
Two
ppm

1462.50
22.83
3.86
0.80
0.15

43.23
1.85
0.09
3.57

19.44
0.46
0.38
3.54
0.35

72.38
3.00

25.82
1.32

14.50
46.39
-0.19
1.69

-20.25
2.03

30.89
9.74

24.85
15.08
59.92

1.65
599.42

6.10
5.64
4.73

49.15
21.24

2.23
1.22
4.59

248.03
2.26
1.58
2.99

Aluminum
Antimony
Arsenic
Bar i im
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cer i um
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel.
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thatlium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium

Zinc
Zirconium

Dilution
Factor

0.00978 g/mL
0.4890 g
50.00 mL
Sample Sample

Duplicate Duplicate
Dilution Dilution

Two One

ppm ppm

1247.90
-3.48
-2.97
-1.72
-0.10
2.42

-1.20
-1.07
3.10

-68.82
-2.68
-4.40
-2.11
-1.30
52.81
-3.91
2.15

-2.89
30.33
35.64
-4.55
-1.23

-106.70
-1.92
16.41

-106.50
-80.79
-12.92
28.27
-4.62

433.46
3.99

-0.04
-9.95

-68.07
-49.12
-1.39
-2.05
-4.62

-402.90
-2.81
1.79

-7.23

Digestion
Weight
Volume

Spike of
Sample

Dilution
Three

ppm

1232.40
0.41 LT

-0.09 LT
-0.11 LT
-0.02 LT
21.56
-0.07 LT
-0.20 LT
2.54

-14.69 LT
1.90

-0.68 LT
1.02

-0.27 LT
51.38
-0.84 LT
1.64

-0.65 LT
11.25
34.98
-0.80 LT
-0.02 LT

-23.11 LT
0.36 LT

12.96
-21.46 LT
-16.65 LT

1.48 LT
33.93
-0.82 LT

447.21
4.49
1.60

-2.16 LT
-6.46 LT
-9.33 LT
0.18 LT
0.02 LT
0.24 LT
5.04 LT

-0.17 LT
0.77
-0.89 LT

1.00 101.00 21.00

0.01029 g/mL
0.5143 g

50.00 mL
Spike of Spike of

Sample Sample
Dilution Dilution

Two One

ppm ppm

507.09
13.40
-0.58
10.83
0.02

160.79
14.10
9.00

20.40
-30.01
30.54
8.30
9.26

-0.57
218.35

7.16
17.21
9.24

416.09
56.88
-2.46
8.93

-66.75
9.91

116.71
-34.01
-36.47

7.17
42.19
4.89

838.67
14.46
67.98
-0.70

-18.49
-19.12
14.05
9.35

-2.06
-175.80

-0.93
25.48
1.83

1.00 101.00

473.99
14.24
1.02

10.57
0.03

176.36
10.25
10.03
14.91
1.54 LT

19.37
9.83

10.82
0.04 LT

212.56
9.85

20.87
10.65
37.95
57.54
-0.27 LT
9.87
0.47 LT
11.36

118.22
9.41
0.62 LT
9.37

25.60
5.71

827.74
14.97
12.69
3.53
7.30
2.21

10.97
9.90
1.00

60.96
0.32 LT

13.50
5.97

21.00

Raw Data

1410.10
5.78
1.15
0.30
0.02

33.91
0.22 LT

-0.01 LT
3.05

-0.20 LT
2.97
0.42 LT
2.27

-0.04 LT
69.04

0.41 LT
7.01

-0.07 LT
9.49

44.63
-0.62 LT
0.37

-10.38 LT
1.15

19.62
-6.39 LT
-0.22 LT
6.47

38.94
0.10 LT

5743.69
5.70
2.43

-0.09 LT
7.89

-0.33 LT
0.81
0.54
1.50

117.27
0.44
0.77
0.41 LT

101.00 21.00

117



ICP Results Raw Data
Page 3 of 4

LMCS Standard

Spike Standard
Recovery LMCS

Acid
Digestion

% ppm

NOT CALC. 10.06

103.28%

NOT CALC.
134.81%
89.32%
146.72%
15.40%

235.92%
85.08%
100.71%

NOT CALC.
89.51%
93.18%
91.11%

4138.61%
NOT CALC.

85.72%
NOT CALC.

98.98%
NOT CALC.

73.37%

-114.70%
53.52%

NOT CALC.
86.77%

Aluminum
Antimony
Arsenic
Barium
Beryl Hum
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tanta L um
ThalLium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

9.23

8.87
8.56
8.60

9.44

9.34

9.27

7.74
9.27

Acid
Digestion
Standard
Recovery

100.63%

92.28%

88.66%
84.79%
86.00%

94.41%

Ending
LMCS

Standard

SST-1 SST-2 SST-3

10.50

9.96

9.68
9.78

10.15
9.22
9.19
8.12

10.11

9.96

54.63

9.77

47.01
53.77

93.39% 9.97
10.05

92.70% 9.89

77.36% 8.81
92.68% 9.86

24.67

24.77
10.11

7.33

9.35
9.23

5.01

9.33

10.00

73.62%

93.54%
92.17%

93.47%

49.57

9.88

1.00

10.02

10.78

53.27

54.07

1.00

Spike Spike
Standard Standard Standard
Recovery LMCS ID

Book
% ppm #

added 34C11C0
34C11CK

50.39 100.78%
105.02%

57.16 114.33% #
99.56%

9.81 98.05%
109.03%
96.83%
97.75%

101.53%
92.18%
91.92%
81.23% #

101.11%
97.72%
99.61%
93.84%

107.33%
99.74%

100.47%
98.92%

25.10 100.39%
48.47 96.93%

88.11% #
98.62%

49.62 99.24%
98.69%

100.19%
52.40 104.80%
45.09 90.19%

107.84%
99.08%

101.11%
50.81 101.62%
48.18 96.37%
53.35 106.69%

106.32%
99.14%

50.44 100.87%
20.68 82.74% #

107.92%
10.13 101.25%

98.76%
49.97 99.94%

1.00

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00

9.95

10.00
10.00

10.00
9.98

27.57%

102.74%
90.61%

66.80%
46.04%

Dilution
Factor

11B



ICP Results Raw Data
Page 4 of 4

LMCS LMCS
Standards Standard

Values IDs
Book

ppm #
SST-1 SST-2 SST-3 78C11J

82B38F
77C111

50.00
10.00

50.00
10.00

10.00
50.10

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

25.00

10.00

50.10
50.10

Aluminum
Antimony
Arsenic
Bari um
Beryllium
Bismuth
Boron
Cadmium
Ca Ici um
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese

Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thatlium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

25.00
10.00

50.00
50.10

50.10

10.00

25.00
50.00

50.00

50.00
50.00

50.00
50.00
50.00

50.00
25.00

10.00

50.00

ACID
DIGESTION

LMCS
STANDARD

VALUES

ppm
in

SampLe

100.00

ACID
DIGEST.

LMCS

IDs
Book

81C11A
82C11A

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00
100.00
100.00

100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00

10.00

10.00

Dilution
Factor

119



ICP Data Report - Acid Blank - (File 1)

Sample nail
Priograaime

N A ME

08:44:13

Al
Sb

Cd
Ca
Ce
Cr
Co
Cu
E i
Fe
La
Pb
Li
M9

H9
Mu
Nd
Ni
P
K
SRI
Sc
Si
A9
Na
Sr
S

a
T1
Th
Sri
Ti

U

Z rl
7-r

MV INT

1.95
0.37
1.07
3.85
0.69
3.76
4.49

0.48
5.20
1.29
0.26
2.88
4.02
1.60
0.35
0.26
4.01
0.44
0.75
3.89
1 .64
5.38
3.33
1.27
3.27
4.99
1.70
3.23

14.76
5.35
3.62
0.72
3.63
4.16
1.05
1.21
3.46
1.30
5.04
4. 16
2.34
4.59

HNO3
SST

CONCFN

-0.199
-0.039
--0.033,

(-0.015
-0.001
-0. 167
-0.013
-0.006
-0.000
-0.534

(-0.058
0.000

-0.028
(-0.010
-0.012
-0.032
-0.043
-0.007
-0.001
-0.002

(-0.049
-0.0L2

(-0.906
-0.020
-0.004
-0.775
-0.623
-0.139
-0.092
-0.035
-0.253
-0.006
-0.044
-0.073

(-0.701
-0.376
-0.018
-0.020

(-0.059
-3.735

(-0.031
-0.003
-0.058

19-Apr-90

851

-21.62
-57.26
-35.43
-13.46

-9.26
-14.13

-3.54
-37 .80
-14.27

-5.90

-14.78
-11.14
-22.18
-18.33

-144.34
-68 .58
-18.92
-13.06
-7.27

-21.56
-8.91

-11 .69
-531.46
-14.72
-14.98
-26.84
-17.41
-15.27
--15.23
-14 .57

-1.67
-14.82
-13 . 24
-21.29
-20.97
-13.00
-20.24
-13.04
-11.46
-39.44
-14.15
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ICP Data Report - LMCS Check Standard 78C11J -

Sioiple riame
S'amp1e 2CodG 1

am1pl code 2

Pro r i II

S8C 11

~S'T 1
19-Apr-90 08:40:34

MV INT CONCEN

2.02
1.08
1.17

143.20
0.72
3.92

134.59
160.15
204.52

10.07
32.84
2.89

50.17
4.60

63.21
0.37
0.27

89.66
214 .5
136.15

3.95
1.75

10.71
80.53

1.35
8.43
5.01
3.40
3 .31

14.91
32.79

254.70
0.91
3.70
4.39
1.09

117.72
3.49
1.60
5.39
4.28

305.53
4.65

-0.013
10.306
0.057

10. 145
0.001

-0.0D9
9.966
9.875

10.427
9.035
9.427
9.818

10.260
0.016

10.098
0.048
0.02B

10. 357
10.251
10.079

(-0.044
0.008
8.972
9.975
0.061

24.525
-0.575
3.272

-0.040
-0.028
24.917
10.293
0.200

-0.043
-0.106
-0.053
49.380
-0.016
0.175
1.077

-0.017
9.904

--0. 03H

(File 2)

RSD

-.393.95
1.08

24 .65
0 .69

30.70
-390.64

0.37
0. 17
0.74
0.59
0.43
0.51
o. 1i

11.83
0.40

20.40
43.30

0.50
0.47
0.34

-7.94
48.40

2.24
0.19

36.28
0.30

-22.70
0.40

-45.96
-26.79

0.33
0.68
8. 19

-44.43
--120.911
-167.03

0.22
-24.97

7.38
66.40

-33.23
0.18

-36.27
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ICP Data Report - LMCS Check Standard 82B38F - (File 3)

Sample rame
Snample code 1
Sample code 2
Pr(3 3rami e

NAME MV

Al
Sb
As

1C a

Ce
Cr
C13
Cu
Eu j

Fe
L .i
Pb
Li

g q
Mn r
H
Ha
Nd
Ni

Sm
S(.
Si
Aq
Sa
Sr
S
Ta .
T1
Th

U

V

Zr

82B38F
SST2
DIRECT
SsT

INT CONCEN

3.67
0.42
2.98
4.30
0.74

57.46
5.40
2.48
0.23
5.75
1.68
0.28
4.10

217.80
2.08

12.43
2.77
4.43
0.59
0.91
4 .56
1.83
6.12
3.69
1.65
3.40
9.47
1.93
4.21

244.24
5.66
3.95
0.87
4.22
6.75
7.80
1.44
4.14
1.42
9.18
6.31
2.69
5.15

4.283
0.659
1.548
0.017
0.001

54.091
0.058
0.007
0.012
0.550
0.058
0.062
0.238
9.748
0.067

)46.675
53.326
0.044
0.006
0.010

-0.005
0.022
0.465
0.027
0.308

-0.167
10.049
0.319
0.563

10.691
0.036
0.008
0.140
0.173
5.881

52.869
0.080
0.059
0.038

54.596
0.233
0.009
0.132

19-Apr-90 08:52:57

RSD

1.52
5.63
2.0t

14.28
27.77
0.47
3.39

10.95
1.25

14.46
5.97
6.00
1.78
0.28

27.96
0.17
0.33

19.70
0.74
2.54

-52.91
7.87

22.94
19.97
7.52

-32.75
0 0.3
5.03
3.60
0.28

89 . 17
12.55
11.23
9.35
1.93
0.36
3.4A
6.67

72 .86
1.19
1.69
9.21
7.08
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ICP Data Report - LMCS Check Standard 77C111 - (File 4)

Sample name
Sample code 1 :
Sample code 2 :
Pr 09 ra mme

NAME MV INT

Al
Sb
As
B
Be
B
It
Cd
Ca
Ce
Cr
Co
Cu
F .1
Fe
La
Pb
Li
M,
Mn
H9
M C1
Nd
Ni
P
K
Sm
Se
Si
Ag

Sr

T I
Th
Sn
Ti

Zn
Zr

21.57
0.46

71.94
4.29

244.28
4.69B
5.42
2.61
0.75
5.51
1.50
0.29
3.27
4.27
1.95
0.37
0.28
4.13
0.52
1.04

399.37
293 . 51

5.79
7.41

66. 26
3.40
5.31

2B.39
72.02
22.28
5.78
3.87

42.73
122.84
25.50

1.22
1.71

447.29
2B.21

6.19
86.99

3.56
154.39

77C11 I
SST3
II RE CT

S5T

CONCEN

50.973
1.263

58.350
0.017

10.097
0.971
0.059
0.015
0.013
0.073
0.005
0.115
0.05B
0.002
0.046
0.027
0.390
0.007
0.063
0.019

25. 08
49.758
-0. 150

0.510
)54.245
-0.132
0.147

53.466
46.228
0.316
0.146
0.004

52.076
49.478
53.560
0.983
0.193

51.373
21.266
12.420
10.184
0.037

50.756

19-Apr-90 09:02:22

RSED

0.24
5.26
0.32

10.32
1.63
1.41
5.14

11.90
0.67

85.92
95.47
6.52
6.13

74 .28
3.70

24.74
8. 3"1

40.18
1 . t, 0
1.02
0.50
0.43

100.24
0.95
1.07

-80.12
53.52
0.71
0.06
0.94

19.94
21.45

0.B2
0.72
0.57
4.04
0.76
0.16
0.47
1 .28
2.07
2.26
0.11
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ICP Data Report - Acid Digested Standard 81C11A - (File 5)

ample name
.mple code 1 :

Sample code 2 :
Sample code 3 :
Pro9ramme

NAME MV INT

Al 2.11
Sb 0.37
As 1.44
Ba 3.83
be 0.70
ki 14.03

127.77
Cd 151.70
C a 201.23
Ce 5.08
Cr 1.39
Co 0.26
Cu 48.56
E u 3.88
Fe 1.U4
La 2.71
Pb 0.73
Li 3.82
Mg 204.24
Mn- 0.89
H 3.96
Mo 56.56
Nd 5.41
Ni 3.28
P 12.46
K 5.12
Sin 4.80
Se 1.70
Si 14.54
Aq 174.24
Na 15.94
S r 247.86
G 0.93
Ta 3.50
T1 4.00
Th 1.02
Sri 1.47
Ti 4.84
U 1.52
U 4.90
V 4.04
Zn 287.21
Zr 4.46

1083
ICilA
i IIRECT
SI1EST

SsT

CONCEN

0.228
-0.049
0.275

(-0.017
-0.000
10.212
9.443
9.346

10.258
(-0.772
(-0.030
-0.012
9.909

(-0.016
0.028
9.105
9.904

(-0.031
9.756
0.008

(-0.043
9.354

(-0.864
(-0.025

9.337
8.265

(-1.072
-0. 151
7.518
7.419
9.466

10.002
0.222

(-0.126
(-1.116
(-0.573

0.092
0.140
0.110

(-5.829
(-0.046

9.305
(-0.105

19-Apr-90 09:07:31

RSII

31.49
-180.83

9.55
-20.65

-141 .52
0.64
0.82
1.27
0.57

-15.81
-21.13
-51.96

0.71
-17.94
23.66
0.51
1 .43

-22.41
0.53

16.27
-19.37

0.88
-24.79
--31.55

3.79
0.63

-13.13
-53.17

6.68
0.59
0.7L
0.60
5 .59

-22.37
-14. 91
-16.68

9.79
3.27

21.00
-16.47
-11.84

0.41
-14.92
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ICP Data Report - Reagent Blank - (File 6)

Sample riame
Sample code
Samplc code

Sample code
P r o9r amme

1
2
3

F 1084
REAGEN
1IRE CT
000013
SST 19-Apr-90 09:12:39

MV INT CONCEN

Al
Sb
A s

j i
B
Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
L~a
Pb
Li
M9

H9
Mc
Nd
Ni
P
K
So

Si

S
Ta
T1
Th
Sn
Ti
w
U

Zn
Zr

2.05
0.38
1.08
3.96
0.71
3.92
5.09
2.38
2.16
5.32
1.39
0.27
2.95
4.09
1.87
0.35
0.27
3.99
0.78
0.92
3.83
1 .69
5.53
3.42
1.41
3.32
5.10
1.74
4.31

15.13
5.69
3.70
0.79
3.72
4 .30
1.07
1.29
4.74
1.35
5.14
4.29
9.48
4.66

0.068
-0.005
-0.022
-0.008

0.000
-0.006

0.033
0.000
0.085

-0.306
(-0.029

0.022
-0.011
.- 0.007

0.032
-0.022
0.014

-0.010
0.015
0.011

(-0.053
-0.003

(-0.640
-0.008

0.114
-0.528
-0.354
-0.064

0.631
-0.018

0.059
-0.003
0.034

-0.035
-0.331
-0.176

0.011,
0.129

-0.019
-2.399
-0.016
0.231

-0.036

RSD

59.96
-916.63
-50.24
-35 .37

2B.39
-797.45

2. 92
6376.32

0.70
-35 .66
-12.21.
34.69

-37.31
-27 .5u

14.36
-50.94

-47.62
7.20
4.16

-9.08
-74.48
-21 .86
-60.28

12.79
-24.44
-30.58
-26.70

16.43
-20.50
76.28

-40.42
6.50

-47.06
-21.52
-43.95
107.80

2 .0

-29.80
-21.91

1.22
-34.15
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ICP Data Report - Sample F1085 - (File 7)

Sample name
Sample code
Sample code
Sample code
Pro r r rnmme

NAME M

Al
Sb:
As
Ba

Bi
B
Cd
Ca
Ce
Cr
Co
Cu
E
Fe
L
Pb
Li
M 9
MIA
H9 '

Ma C
Nd
Ni
P
K
So
S c?
Si
A q
Na
Sr
S
Ti
T I
Th
Sri
T i
w
U
V
Zn
2r

Dilution fa

3 :

V INT

4.10
0.39
1 . 12
4.18
0.74
5.40
4.98
2.39
1.52
5.59
1.70
0.27
3.09
4.31
9.83
0.37
0.20
4.1.5
0.88
8.02
4.11
1.76
5.72
3.64
2.14
3.47
5.35
1.83
4.10

15.84
13.44
5.07
0.83
3.86
4.57
1.12
1.30
3.70
1 .42
5.45
4 .55
7.71
4.86

ctor

E1085
SAMPLE
100-10
000013
SST

CONCEN

5.41B
0.172
0.018
0-009
0.001
1.487
0.025
0.001
0.053
0.232
0.064
0.045
0.017
0.003
1.338
0.024
0.234
0.009
0.021
0.540

(-0.034
0.009

--0.292
0.021
0.719
0.186
0.236
0.123
0.494
0.015
7.173
0.053
0.100
0.025
0.337
0.200
0.021
0.008
0.035
1 .924
0.016
0.173
0.032

101.000

19--Apr-90 09:17:05

DILCOR RSD

547.20/ 0.81
17.373 26.19
1.858 22. B
0.869 19.07
0.134 6.25

150.15/ 0.66
2.561 3.21
0.072 49.13
5.3211 1. 2

23.469 27.20
6.4591 5.18
4.527 19.24
1.706 17.32
0.324 42.80

135 .13. 0. 88
2.474 18.23

23.663 20. 99
0.)49 34.?'7
2.071/ 14.02

54.494/ 1.44
(-3.456 -7.49

0.07a 11.15
-29.50 -43.58
2.105 5.99

72.6201 2.26
18.822 42.10
23.804 30.12
12.444 2.49
49.85 1 6.26
1.525 30.69

7-4.43, 0.45
;.376I 0.58

10.050 22.51
2.S6f 59.21
13.990 23.79

20.1791 21.98
2.141 2C.56
0.850 22.37
3.496 22.0 U

194.34 20.58
1.657 20.90

17.465Y 0.60
3.278 26.87
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ICP Data Report - Sample F1085 - (File 8)

Sample riame
S.imple code 1
Sample code 2
Sa.imple codu 3
Pro rasme

NAME

As
D a
be
Bi

Cd
Ca
Ce
Cr

Co
Cu

Fe
La
Pb
Li

Mn
H,3
Mo
Nd
Ni
P

A 9
SM
Se
Si

N -I
Sr
S
T1 i

Ti
Th
Sr
Ti
w
U
V
21r
Zr

F1085
SAMPLE
500-10
000013
SST

HV INT CONCEN DILCO

11.60
0.39
1.15
4.37
0.74

10.44
5.01
2.42
4.15
5.57
2.94
0.28
3.16
4.30

40.70
0.37
0.29
4.12
1.83

35.10
4.19
1.80
5.69
3.97
4.85
3.45
5.32
1.92
5.65

15.85
42.19
9.71
1.07
3.BB
4.58
1.12
1.33
3.74
1.45
5.59
4.54
5.64
4.94

24. 956
0.260
0.039
0.022
0.001
6.584
0.027
0.003
0.187
0.193
0.438
0.059
0.033
0.003
6.404
0.040
0.511
0.006
0.066
2.555

(-0.029
0.016

-0.342
0.065
2.984
0.092
0.163
0.308
1.533
0.016

33.545
0.243
0.402
0.035
0.371
0.163
0.031
0.013
0.057
3.938
0.015
0.105
0.061

524.0
5.47
0.81
0.46
0.03

138.2
0.57
0.06
3.92
4.05
9.19
1.22
0.70
0.05

134.4
0.83

10.73
0.12
1.38

53.6
(-0. 6

0.33
-7. 18

1.35
62. 67

1.92
3.41
6.4G

32. 19
0.33

704.4
5.11
8.43
0.73
7.7)
3.42
0.64
0.26
1.19

82.G9
0.32
2.21
1.27

19-Apr-90 09:21:46

R R SDi

7 0.56
0o/ 16.34
3. B.06
7. 12.31
1,/ 4.81.
7 0.67
4 6.67
0, 20.70
5 0.36
5/ 5B.07
3 1.38
9 38.30
c 13. :7
8 65.98
S 0.2'J
1) 24.35

4 69.90
6 0.29
6 0.20
1 -9.82
5/ 13.38
16 -44.51
61 11.66
0 2.21.
2 144.38
.6 77. 57
8- 13.53
8 3.75
1,/ 51.32
4 0.20
0 0.21
f) 1.10
iC. 17.69
7J 35.95
3 66. o
4,1 24.1.0
4

,/ 30.83
31/ 6.08
2/ 18.67
5J 42.05
4 0.59
El 17.58

Dilution factor : 21.0000
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ICP Data Report - Spike of Sample F1085 - (File 11)

Sample riame : F1087
Sample code 1 : SPIKE
Sample code 2 : 100-10
Sample code 3 : 000013
Pru9raamme : SST

NAME MV INT CONCEN

Al 3.95 5.021
Sb 0.39 0.133
As 1.10 --0.006
B- '1 .53 0.107
Be 0.71 0.000

i5.50 1.592
6.47 0.140

Cd 3.80 0.089
Ca 4.44 0.202
Ce 5.32 -0.297
Cr 2.49 0.302
Co 0.28 0.082
Cs. 3.43 0.092
Eu 4.12 -0.006
F e 14.85 2.162
La 0.38 0.071
Pb 0.27 0.170
Li 4.83 0.092
M 86.51 4.120
Mn 8.34 0.563
H8 4.26 (--0.024
mo 2.22 0.08B
Nd 5.92 (-0.661
Ni 4.23 0.09n
P 2.66 1.156
K 3.36 -0.337
Sm 5.10 -0.361
Se 1.81 0.071
Si 3.99 0.418
A(( 16.55 0.048
Na 14.68 8.304
Sr 7.26 0.143
S 1.29 0.673
7. 3.78 -0.007
Ti 4.36 -0.18?
Th 1.07 -0.189
Snr 1.58 0.139
Ti 4.43 0.093
W 1.35 -0.020
U 5.19 -1.741
V 4.34 -0.009
2n 10.14 0.252
Zr 4.02 0.018

Dilution factor 101.000

19-Apr-90 09:33:58

0 ILCOR

507 .09
13.402
-0.582
10.831
0.020

160.79
14.099
8.997

20.399
-30.01
30.544
8.300
9.264

-0.566
218.35

7.161
17. 210
9.244

416 .0"
56.883

(-2.461
8.933

(-66.75
9.907

116.71
-34.01
--36.47
7.169

42. 189
4.889

838.67
14.464
67.976
-0.700
-18.49
-19 .12
14.047
9.345

-2.055
-175.8
-0.926
25.479

1.827

RSD

0.42
29.40

-151.41
1.87

152.03
3.06
0.83
1.16
1.38

-40.41
0.76
9.46
5.83

-43.79
1.12

15.75
14.43
4.74
1 . 10
1.21

-12.56
1.90

.21.22
5.58
3.69

-45.88
-40.03
63.81

4.24
84.71
0.63
0.43
0.29

-235.49
-62.27
-43.37

4.75
3.03

-73.65
-51.50
-39.04

0.53
70.96

Sample rame
S.ample code
Sample code
Ssmnple code
Pro3ramme

NAME M

1

3

F 108 7
SPIKE
500-10
000013
SST

V INT CONCEN

19-Apr-90 09:38:10

0 ILCOR

A7-3 a

R531,

A
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ICP Data Report - Spike of F1085 - (File 12)

V INT CONCEN DILCC

10.68
0.42
1.16

10.96
0.74

12.24
11.02
10.01
14.39
5.51
4.55
0.39
5.38
4.28

63.36
0.48
0.31
0.26

38.20
37.5u

4.44
4.46
t .88
7.65
8.02
3.52
5.27
1.99
5. 10

21.33
48.60
21.16

1.23
4.21
4.57
1.11
2.49
7.70
1.44
5.51
4.54

22.10
I.60

22.571
0.678
0.049
0.503
0.001
8.390
0.488
0.477
0.710
0.073
0.922
0.468
0.515
0.002

10. 122
0.469
0.994
0.507
1.807
2.740

-0.013
0.470
0.022
0.541
5.630
0.448
0.029
0.446
1.219
0.272

39.416
0.713
0.604
0.168
0.348
0.105
0.522
0.471
0.048
2.903
0.015
0.643
0.284

473.9
14.24

1.02
10.56
0.02

176.3
10.25
10.02
14.91
1.54

19.37
9. 83

10.82
0.04

212.5
9.85

20. 8?
10.65
37. 95
57.54
-0.26

9.07
0.46

11.35
118.2
9.40
0. 61
9.36

2S. (0
5.70

827.7
14.96
12.68
3.52
7.29
2.20

10.96
9.89
0.99

60.95
0.31

13.50
5.97

Sample narie
Sample code
Sample code
Sample code
Pr9 3ra mm

NAME M

Dilution factor : 21.0000

129

.3P IKE
500-10
000013
SST

2
3

29-Apr-90 09:38:10

R RSU

9 0.53
2 4.35
1 14.61
5 0.24
8 8.84
6 0.47
4 1.00
6 0.88
4 0.51
0 73.99
0 0.01
I 5.31
4 0.23
0 45.94
6 0.37
4 1.26
3 0.00
2 0.10
0 0.31
3 0.62
5 -7.65
I 1.15
U 646.39
0 0.70
2 1.18
6 8.78
7 172.07
5 1.19
4 0.c11.

E 16.77
4 0.16
9 0.35
8 1.78
9 0.14
9 14.9.-
8 41.76
7 0.60
7 0.22
9 11.10
7 11.26
9 23.24
3 0.69
0 1.20



ICP Data Report - Acid Digested Standard 82C11A - (File 13)

Sample name
Smple code I
Saiple code :

Sample cod* 3
Programmi:

NAME MV INT

Al 5.00
Sb 0.39
As 1.42
Ba 130.62
Be 0.79
Di 4.21
B 5.31
Cd 2.52
Ca 5.75
C e 9.99
Cr 29.93
Co 2.56
Cu 3. t0
Eu 4.70
Fe 59.21
L a 0.38
Pb 0.28
Li 81.25
M 9 2.33
Mn1 125.29
H9 4.47
Mo 1.B9
Nd 10.04
Ni 75.07
P 1.49
H 3.38
Sm 5.22
Se 3.23
Si 4.33

A' 3  
16.78

Na 6.25
Sr 3.96
S 0.92
Ta 21.42
T1 4.59
Th 1.14
Sn 23.32
Ti 03.30
W 2.31
u 5.66
v 4.42
Zn- 4.55
Zr 32.26

F 1008
b I GEST
I IRC ICT
000013
SST

CONCEN

10. 063
0.246
0.262
9.228
0.004
0.280
0.050
0.009
0.269
B.866
R .55
B.600
0.019
0.021
9.441
0.083
0.341
9.339
0.090
9.270

-0.010
0.031
7.736
9.268
0.176

-0.213
-0.067

2.921
0.645
0.059
0.577
0.008
0.207
7.325
0.304
0.352
9.354
9.226
0.739
5.010
0.000
0.070
9.328

19-Apr-90 09:43:08

RSD

1 .4t5
18.33
2.83
1.74
4.42

13.02
11 .73
21.14
1.09
0.56
1 . 03
3.63

29.28
4.16
1.52
9.76

18.04
2.39
1 . 03
1 .65

-47.80
8.35
4.51
1.53
8. 1 3

-50.60
-135.85

2.60
4.64
8.32
9. 74

11.46
6.34
0.93

38.16
21.51

1 .21
1.68
3.)69

11.19

2.50
1.63
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ICP Data Report - Acid Blank - (File 14)

Sample name

NAME MV INT

Al 1.96
Sb 0.37
A s 1.07
P a 3.86

0.69
3.79

P 4.67
Cd 2.26
Ca 0.47
Co 5.23
Cr 1.29
Co 0.26.
Cu 2.88
Eu 4.04
Fe 1.61
L a 0.35
Pb 0.27
Li 4.08
H '-40.45
Mn 0.75
H,3 4.19
Mo 1.63
Nd 5.42
Ni 3.33
P 1.29
K 3.29
Sm 5.02
Se 1.71
Si 3.26
A.) 14.89
N a 5.38
Si' 3.64
S 0.72
1 a 3.62
T1 4.19
Th 1.05
Sri 1.21

i 3.47
w 1.31
U 5.07
v 4.21
Zr 2.33
Zr 4.61

HNU3
SST

CONCEwN

-0. 169
-0.044
-0.029
-0.015
-0.000
-0.139
0.001

-0.007
-0.001
-0 . 467

(-0.060
-0.020
-0.027
-0.009
-0.010
-0.030
0.071
0.001

-0.000
-0.002

(-0.029
-0.012

(-0.847
-0.019
0.012

-0. 696
-0.546
-0.129
-0.078
-0.029
-0.227
-0.005
-0.038
-0.074

(-0.628
-0.334
-0.021
-0.018
-0.051
-3.387
-0.025
-0.003
-0.053

19-Apr-90

RS1

-1 6.21
-66.67
-17.39

-9.37
-43.59
-34.05
332.54

-9.03
-13.58
-12.83
-7.45

-56.25
--9.05

-10.82
-3.63

-32.83
45.83

551 .09
-29.04
-35.38
--10.54

-5.72
-9.40

-24.70
168.99
-9.86

-12.21
-19.31

-8.60
-14 . 95
-11.60
-12.9B
-13.19
-10.21
--10.05
-16.76
-39.90
-12 .54
-12.88
-10.46
-0.48
-6.18
-9.39

09:48:24



ICP Data Report - LMCS Check Standard 78C11J - (File 15)

Sample ria
Sample en.
Sample co
PrograPimme

NAME

me : 78C11;J
dr 1 : SSTI
dL 2 I IRF CT

5ST

MV TNT CONCEN

Al
S b
A s

te
Bi
Ii
Cd
Ca
C o
Cr
Co
Cu
Eu
fe
L.
PLI
Li

H9
Ko
Nd
N I
P

SluA 3
N-5
Se
Si

Na
Sri
S

Ti

21-1

Th
Sri
Ti

U

Zr

2.00
1.09
1.16

146.91
0.71
3.84

137.29
162.34
209.66

10.14
33.25

2.87
51.35

4.54
64.73

0.37
0.27

91.73
211.35
138.86

4.09
1 .73

10.76
81 .91
1.34
8.51
4.93
3.42
3.27

14.68
33.43

261.95
0.93
3.65
4.31
1.07

120.18
3.43
1.55
5.30
4.20

311 .25
4.60

19-Apr-90 09:52:37

RS E

--15.38
1.18

1R.97
0.94

.123.72
--28.18

0.55
0.92
0.06
1.22
1.09
0.57
0.88
7.31
0.7 1

3I0.93

0.0o
0.70
0.97
0.91

-11. 09
36.37
3.51
0.63

34.41

-4 .
2 .2ti

-9.81
-6 .98

0. 87
0.96
4 . G

46
-5. 75

-16.88
-23.69

0.90
-5.5?
8.71

-351.61
-1.7.47

0.84
-6.57

-0.068
10.591
0.044

10.416
0.000

-0.088
10.173
10.012
10.689
9.175
9. 551
9.727

.10. 917
0.014

10.346
0.036
0.078

10.608
10.479
10.281

(-0.035
0.004
9.076

10. 154
0.051

24.914
(-0.775

3.316
-0.067

(-0.039
25.503
10.580
0.217

-0.062
-0.328
-0.189
50.42?

(-0.023
0.136

-0.080
-0.026
10.091
-0.057
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ICP Data Report - LMCS Check Standard 82B38F - (File 16)

Sample name:
sample code 1
SanIplt rode 2
Pro3ra a m:

NAME MV INT

Al 3.63
Sb 0.41
A ; 2.96

...j 4.20
e 0.72
i 57.66

5.47
Cd 2.42
Ca 0.73
Ce 5.63
Cr 1.63
Co 0.27
Cu 4.03
Eu 220.96
Fe 1.97
La 12.55
Pb 2.77
Li 4.2 8
M3j 0.59
?1 0.91
H3 4.89
mo 1.79
Nd 6.00

3.65
P 1.62
1< 3.33
SI 9.43
So 1.R8
Si 4.16
A3  246.50
Na 5.53
Sr 3.89
S 0.6
Ta 4.16
T1 6.65
Th 7.85
Sri 1.42
7i 4.05

1.39
U 9.10
v 6.20
Zn 2.64
7r 5.07

82B3BF
SST2
l1kECT
SST

CONCEN

4.198
0.506
1.528
0.010
0.001

54.288
0.063
0.003
0.012
0.314
0.044
0.024
0.224
9.892
0.040

)47.153
53.426
0.025
0.006
0.010
0.017
0.014
0.235
0.022
0.206

-0.487
9.936
0.2262
0.531

10.797
-0.091

0.005
0.134
0.147
5.646

53.294
0.070
0.049
0.009

53.477
0.220
0.007
0.105

19-Apr-90 09:57:20

RSD

1.58
1 .68

0.96
17. 94
34.6 9
0.05
4.91

40. 50
0.64

13.05
11.62
9.12
1. 56
0.09
5. C 6
0.49
0.7)

17 .9 1
0.89
2.66

14.6
.15 .01
35. 1
14 .24
5.77

-21.53
0.75
5.77
3.11
0.49

-31.98
13.79
10.36
3.21
1.78
0.50
6.60
6.51

92. 7.1
1.11
3.16
7.06
80.
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ICP Data Report - LMCS Check Standard 77C111 - (File 17)

Saple name

Sample code 1
S.:aliple code 2
Pr 3r-fmtOe

NAME MV

77C11I
SST3
DIRECT
SST 19-Apr-90 10:01:41

INT CONCEN

21.27
0.47

71.23
4.34

238.03
4.97
5.56
2.62
0.74
5.58
1 .50
0.30
3.30
4.33
1.97
0.37
0.29
4.23
0.52
1.04

395.71
286.55

5.81
7.35

70.59
3.45
5.39

27.91
70.49
22.48
5.07
3.92

42.
119.75

25.27
1.24
1.74

439.15
27.78
6.29

84.95
3.56

152.09

50. 184
1.322

57. 765
0.020
9.836
1.052
0.070
0.015
-0.013
0.221
0.004
0.153
0.064
0.004
0. 049
0.030
0.454
0.019
0.003
0.019

25.560
48.572
-0.108

0.501
)57.863
0.082
0.318

52.507
45.198
0.326
0.220
0.006

)53.038
48.190
52.995
1.117
0.205

50.431
20.931
13.916
9.932
0.037

49.976

0.81
7.83
0. 6C

13.00
0.55
3.17
0.75

10.58
0.23

45.03
99.35
3.73
8.80

37.48
13.03
45.81
9.76
2.23
4. 1 ()
4.69
0.10
0.80

-91. 66
0.75
1 . 02

129.01
32.27
0.60
0.49
0.77

21.74
18.45
0.68
0.6U
1. 13
6.33
5.94
0.96
0.68
4.64
0.54
0.71
0.95
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ICP Data Report (File 37)

Sample name
Programme:

NAME MV INT

Al 1.98
Sb 0.38
As 1.08
B-3 3.91
Be 0.70
Bi 3.79
B 4.70
Cd 2.26
C 0 0.48
Ce 5.29
Cr 1.31
Co 0.26
Cu 2.91
Eu 4.09
Fe 1.63
Li 0.36
Pb 0.27
Li 3.93
Mg 0.45
Mn 0.76
H9 4.90
Mo 1.66
Nd 5.46
N-i 3.37
p 1.29
K 3.31
Sm 5.09
Se 1.73
Si 3.27
A,3 15.01
Na 5.42
Sr 3.67
s 0.74
Ta 3.68
11 4.25
Th 1.07
Sri 1.23
Ti 3.50
w 1.33
U 5.12
V 4.24
Z r 2.34
Zr 4.65

HND3
sST

CONCEN

-0.121
0.039

-0.018
-0.011
-0.000
-0.142
0.004

-0.007
-0.001
-0.355

(-0.054
-0.005

.-- 0.020
-0.007
-0.007
-0.006
0.156

-0.017
-0.000
-0.001
0.018

-0.007
(-0.764
-0.014
0.011

-0.613
-0.398
-0.089
-0.071
-0.023
-0.193
-0.004

--0.016
-0.049
--0.478
-0.242
--0.012
-0.014
-0.035
-2.724
--0.02 1
-0.003
--0.039

19-Apr-90

R9 D

-61.06
229.13
-58.00
-- 34.26
-93.21
-- 70.02

119.35
-25.36
-36.56
-40.04
-1) .57

-129. 91
-40.44
-39.54
-59.99
-34.64
20.83

-37.97
-40. 91
-69.74
24.67

-58.20
-20.76
-59.19
114.84
-27.52
-39.00
-53.58
-40.22
-43.80
-38.50
-40.53
-3'7.95
-58.11
-32.09

-38.44
-40. 9 1
-38.20
-63.19
-34.93
-35.74
-21.27
-38.62

12 :36 :00
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ICP Data Report (File 38)

Sample name
Sample code 1
Sample code 2
Programme

NAME mV INT

Al 1.99
Sb 1.08
Ins 1.15
b -.t144.51
p e 0.70
Bi :3.84
8 133.91
Cd 159.773
C a 205.51
Ce 10.08
Cr 32.49
CC 2.72
Cu 50.45
Eli 4.53
F e 63.64
L-a 0.37
Fb 0.27
Li 89.23
hj 2,214.90
Mn 136.19
H9 4.29
M1 1.72
Nd 10.48
Ni 80.37
P 1.35
K 8.41
Sm 4.92
Se 3.36
Si 3.25
As j14.67
Na 32.96
Sr 257.56
S 0.92

S,.,13.64
T1 4.30
Th 1.07
Sr 118.45
Ti 3.42
W 1.57
U 5.28
9 4.18
Zn 306.15
7r 4.59

78Ci1 3
SST1
II RECT
SST

CONCEN

--0.092
10.350
0.040

10.240
-0.000
-0.089
9.914
9.849

10.477
9.042
9.324
9.188

10.321
0.013

.10. 168
0.037
0.142

10.305
10.266
10.082

(-0.022
0.002
8.558
9.955
0.063

24.389
(-0.783

3.198
-0.080

(-0.039
25.072
10.400
0.206

-0.065
-0.342
-0. 184
49.692

(-0.024
0.151

-0.400
(-0.029

9.924
-0. 059

19-Apr-90 12:39:42

RSD

-25.6
0.43

22.4n
0.57

--91 .6S
-16.62

0.62
0.88
0.59
0.85
0.90
1.00
0.57
7.90
0.68

21.53
0.00
0.47
0.54
0.76

-6.90
13.89
3.38
0.82

13.62
0.77

2.36
-9.44

-11.17
0.50
0.50
1.54

-7.96
-4.1.0
-8.92
0.70

-5.64
6.32

-80.66
-9.60
0.71

-11.49
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ICP Data Report (File 39)

S3p11 l name
Sample code 1 :
Sample code 2 :
'ro9rame :

NAME iV INT

Al 3.58
Sb 0.41
A .2.91
B 4.13
ke 0.71

56.84
B 5.35
Cd 2.37
C a 0.72
Ce 5.53
Cr 1.60
Co 0.26
Cu 3.98
Eu 218.88
Fe 1.93
L a 12.47
Pb 2.74
Li 4.28
Mg 0.58
Mn 0.89
H9 4.60
ho 1.76
Nd 5.93
Ni 3.55
P 1.57
K 3.27
Sm 9.29
Se 1.87
Si 4.08
Ag 'j243.27
Na 5.43
Sr 3.83
S 0.-4
Ta 4.06
Ti 6.60
Th 7.77
Sri 1.40
Ti 3.99
w 1.37
U 8.96
V 6.17
Zn 2.58
Zr 5.01

BU.38F F
SST2
D iRECT
SliT 1j-Apr-90 12:43:44

CONCEN RSD

4.046 1.01
0.457 8.53
1.488 1.44
0.005 75.45
0.000 45.07

53.462 0.68
0.054 3.87

-0.001 -351.23
0.012 0.88
0.121 117.90
0.035 12.26
0.004 152.75
0.212 2.93
9.797 0.88

* 0.042 9.34
)46.826 0.99
52.723 0.75

0.025 15.72
0.006 2.16
0.009 7.88

-0.00i -153.15
0.009 39.66
0.101 69.28
0.010 56.20
0.241 6.10

-0.790 -23.63
9.612 1.24
0.203 24.01
0.477 5.05

10.646 0.69
-0.183 -37.88
0.003 63.96
0.106 17.84
0.106 16.02
5.505 2.1 1

52.658 0.91
0.064 14.15
0.042 10.67

-0.002 --3124.2
51.468 1.34
0.217 1.42
0.005 13.15
0.082 19.98
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ICP Data Report (File 40)

Sample rname
Sample Code 1
Sample code 2
Progranime

NAME MV

Al 21
Sb 0
As 70
Ba 4
Be 234

1i 4
B5
Cd 2
Ca 0
Ce 5
Cr 1
Co 0
Cu 3
Eu 4
Fe 1
L~a 0

0
Li 4
Mg 0
MNi 1
H3 9390
Mo 283
Nd
Ni 7
P 70
K 3
SRI 5
Se 27
Si 69
Aq 22
Na 5
Sr 3
S 43
Ta 118
T1 25
Th I
Srn 1
Ti 437
w 27
U 6
V 84
Zri 3
Zr 151

INT

.20
.46
.55
.24
.64
.85
.44
.51,
.74
.45
.48
.29
.23
.23

.36
.28
.15
.51
.01
.16
.36
.65
.29
.10
.37
S26

. 59

.82

.33

.71

.84

.16

.0B

.02

.21

.71

.99

.39

.17

.93
.49
.66

77C11 1
SST3
DIRECT
SST

CONCEN

49.990
1.258

57.205
0.013
9.697
0.934
0.061
0.011
0.013

-0.046
-0.003
0.117
0.048

-0.000
* 0.041

0.013
0.327
0.009
0.003
0.018

25.206
48.020
-0.407

0 . 493
)57.453
-0.322
0.013

51.855
44.741
0.319
0.082
0.003

)53.413
47. 496
52.358
0.928
0.192

50.297
20.618
12.006

9..930
0.035

49.832

19-Apr-90 12:47:53

RSD

1.32
13.58
1.06

22.42
1.29
4.18
5.26
9.93
2.24

-247.41
-150.11

10.26
11.V4

-,33.50
9.00

S6.60
13.
8.68
8.30
8.26
1 .06
1.95

-3.82
1.22
2.76

--40.13
949.24

2.29
1.97
0.46

74.29
46.70
2.69
2.28
0.82
8.17
3.42
0.94
1.97
3.49
1.63
3.27
1.06
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ICP Data Report (File 41)

Sample name
Sample code 1
S-ample c.de 2
SampIe code 3
Programme :

NAME MV INT

Al
Sb
AS

Be
B i

Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe

p t
Li
N g
Mn
H
Mo
Nd
Ni
P
K
SmSo'
Se '
Si
As iA -.3
N 3
Sr
S
Ta
Ti
Th
Sn
Ii
w
U

2 r

7.58
0.39
1.15
4.17
0.74
4.35
4.89
2.39
1.18
5.57
1.50
0.26
3.17
4.31
6.04
0.37
0.28
4.18
3.45
6.95
4.34
1.80
5.76
3.63
1.64
3.45
5.36
1.85
4.25

15.6
12.10
5.24
0.80
3.91
4.63
1.12
1.31
3.73
1.43
5.48
4.60
2.89
4.85

F140
SAMPLE
100-10
89047
sT s 19-Apr-90 12:52:15

CONCEN DILCOR

14.481
0 .226
0.038
0.008
0.001
0.420
0.018
0.001
0.035
0.192
0.005
0.004
0.035
0.003
0.717
0.030
0.256
0.013
0.144
0.459

(-0.019
0.017

-0.200
0.020
0.306
0.096
0.246
0.149
0.593
0.016
5.935
0.060
0.056
0.047
0.487
0.210
0.022
0.012
0.045
2.456
0.022
0.016
0.030

1462.5
22.833
3.855
0.800
0.151

43.234
1.846
0.089
3.568

19.436
0.456
0.377
3.537
0.350

72.384
2.995

25.815
1.320

14.504
46.392

(-1 .939
1.688

-20.25
2.027

30.886
9.741

24.846
15. 081
59.917

1.645
599.42

6.099
5.640
4.730

49.145
21.241

2.227
1.224
4.590

246.03
2.255
1.575
2.992

1.76
13.58
15.16
22.99
27. 36
7.34

10. 16
*j55.23

1.10
30.72
5lC. 70

152.75
10.57Y
33.21

1.28
41.93

4. E31
1 6.38
1.19
0.88

-16.24
23.98

-5 6.7 0
11.17
3.8?

51. 94
34.30
20. 37

8.80
27 .72

0.81
0.75

18.23
30. 22

7.84
17.72
15.66
22.94
19.21
17.29
9.90
2.64

23.64

Dilution factor : 101.000
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ICP Data Report (File 42)

S -p- e rime : F140
Sample code 1 : SAMPLE
Sample code 2 : 500-10
Sample code 3 : 09047
Programme : SST

NOME Mv INT CONCEN

Al 27.78 )67.149
Sb 0.39 0.275
A5 1.17 0.055
P 14.26 0.014
Re 0.72 0.001
B 15.53 1.615
B 4.79 0.010
Cd 2.37 -0.000
Ca 3.33 0.145
Ce 5.42 -0.093
Cr 1.96 0.141
Co 0.27 0.020
Cu 3.50 0.108
Eu 4.20 -0.002
Fe 21.71 3.288
L -0.37 0.019
Pb 0.28 0.334
Li 4.05 --0.003
H9  9.89 0.452
Mn 29.32 2.125
H9 4.18 (-0.029
Mo 1.81 0.018
Nd 5.61 --0.494
Ni 3.90 0.055
P 2.40 0.934
X 3.37 -0.304
Sm 5.21 -0.106
Se 1.92 0.308
Si 6.13 1.854
As 15.62 0.005
N 435.41 27.319
Sr 10.39 0.271
S 0.85 0.115
Ta 3.79 -0.004
T1 4.58 0.376
Ih 1.09 -0.016
Sn 1.35 0.038
Ii 3.85 0.026
w 1.47 0.071
U 5.70 5.584
v 4.59 0.021
Zn 3.54 0.037
Zr 4.82 0.019

Dilution factor : 21.0000

19-Apr-90 12:56:37

EDILCOR RSD

)1410.1 1.32
5.779 17.22
1.147 16.54
0.304 31.11
0.015 67.36
33.913 5.18
0.220 44.69

-0.010 -397.16
3.049 0.58

-1.952 -160.63
2.968 3.06
0.418 39.03
2.270 8.67

-0.041 -144.69
69.043 0.26
0.406 72.11
7.007 11.06

-0.071 -191.30
9.488 0.06

44.627 0.03
(-0.615 -14.56

0.371 23.65
-10.38 -26.46
1.145 16.74

19.622 2.22
-6.385 -78.34
- .22'1 -1.67.24
6.468 23.55

38.939 5.20
0.103 253.03

573.69 0.28
5.701 0.20
2.425 11.07

-0.093 -481.20
7.886 29.29

-0.331 -675.20
0.807 20.82
0.540 19.90
1.49P 19.42

117.27 12.16
0.439 33.26
0.772 2.54
0.406 99.59
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ICP Data Report (File 43)

Sample name
Samiple code I
Sample code 2
Sample code 3
Programme

NAME MV INT

Al r.76
Sb 0.37
As 1.07

S--a 3.83
lie 0.60
B i 3.95
b 4.49
Cd 2.21
Ca 1..09
Ce 5.12
Cr 1.40
Co 0.25
Cu 2.91
Eu 3.96
Fe 4.86
La 0.35
Pb 0.27
Li 3.84
Mq 6.73
Mn 5.52
[19 3.94
Mo 1.63
Nd 5.30
Ni 3.33
P 1.47
K 3.22
Sm 4.92
Se 1.71
Si 3.79
A, 14.54
Na 10.30
Sr 4.73
S 0.75
Ta 3.56
T1 4.17
Th 1.04
Sn 1.22
Ti 3.45
W 1.32
U 5.03
v 4.19
Zn 2.96
Zr 4.55

P141
T) U P S AM
100-10
89047
SST

CONCEN

12.356
-0.034
-0.029

(-0.017
-0.001
0.024

-0.012
(.-0.011

0.031
(-0.681
(-0.027
-0.044
-0.021
(-0 .013

0.523
-0.039
0.021

(-0.029
0.300
0.353

(-0.045
-0.012

(-1.056
-0.019
0.163

(-1.054
(-0.800
-0.128
0.280

(-0.046
4.292
0.039

-0.000
(-0.099
(-0.674
(-0.4B6
-0.014
-0.020
-0.046

(-3.989
(-0.028

0.018
-0.072

19-Apr-90 13:00:20

DILCOR

1247.9
-3.475
-2.967
-1 -718

-0.099
2.415

-1.198
(-1.070

3.097
(-61.82
(-2.683
-4.401
-2.109
(-1.297
52.813
-3.906
2.151

(-2.893
30.333
35.637

(-4.550
-1.229

(--106.7
-1.918
16.413

(-106.5
(-80.79
-12.92
28.269
(-4.620
433.46

3.987
-0.042

(-9.949
(-68.07
(-49.12
--1.385
-2.051
--4.617

(--402.9
(-2.807

1.7B9
-7.229

RSU

1.51
--24.74
-27.23
-8.43

-28.13
202.83
-36.07
-6.31

0.44
--7.87

-21.61
-4.95

-13.23
-6.10
0.76

-20.00
152.75
-7.70
0.33
0.64

-9.63
-26.64
-8.41
-4. 64
15.19
-2.90
-7.31

-14.85
9.223

-7.17
0. 5 1
1 .46

-1307.9
-15.19
-13.5:3
-7.43

-37.41
-11.83
-18.05
-7.81
-9.38

3.73
-9.41

Dilution factor : 101.000
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ICP Data Report (File 44)

S-mAnple name
S-zimple code 1
Sample code 2
Sample code 3

NAME MV INT

Al 24.53
SI:. 0.3B
A s 1.10
BiA 3.99
B e 0.69
Bi 4.94
B 4.61
Cd 2.23
Ca 2. 6
Ce 5.12
Cr 1.79
Co 0.25
Cu 3.23
Eu 3.96
Fe 16.58
L-a 0.35
P, Ij0.27
Li. 3.82
M3 11.64
Mn 23.15
H9 ,)4.05
Mo 1.70
Nd 5.28
Ni 3.61
P 2.02
K 3.22
Sm 4.92
So 1.81
Si 5.77
Aq 14.68
Na 28.84
Sr 8.99
S 0.61
T -a 3.55
T1 4.31
Th 1.04
Sn 1.27
Ti 3.63
w 1.39
U 5.33
V 4.35
71n1 3.54
Zr 4.64

Dilution factor :

F141
1'UPSAM
500-10
89047
SST

CONCEN

58.685
0.020

-0.004
-0.005
-0.001

1.027
-0.003

(-0.009
0.121

(-0.700
0.091

-0.032
0.049

(-0.013
2.446

-0.040
0.078

(-0.031
0.536
1.666

(-0.038
-0.001

(-1.100
0.017
0.617

(-1.022
(-0.793

0.070
1.616

(-0.039
21.296
0.214
0.076

(-0.103
-0.308

(-0.444
0.008
0.001
0.011
0.240

-0.008
0.037

-0.042

21.0000

19-Apr-90 13:04:51.

1' ILCOR

)1232.4
0.413

-0.092
-0.109
--0.015
21.564
-0.065

(-0.199
2.539

(-14.69
1.901

-0.680
1.019

(-0.268
51 .376
-0.839
1.640

(-0.652
11 . 246
34.980

(-0.797
-0.021

(-23.11
0.363

12.961.
(-21.46
(-16.65

1.476
33.928

(-0.818
447.21
4.491
1.596

(-2.156
-6.462

(-9.330
0.178
0.019
0.239
5.039

-0.165
0.767

-0.B90

RSD

0.98
173.21
-195.75
-51.91
-51.36

3.99
-160.73

-7.13
0.78

-14. 05
9.55

-35.25
12.35

-15.23
1.50

-20.15
27.27

-12.30
0. 84
0.77

-9.97
-261 . 57
-10.43
51.36
9.76

-11.01
-13. 67
22.68
1.5b

-16.56
0.93
1.08

22.56
-20.25
-38.64
-12.47
20.21

363.64
98.75

266.35
-60.59

3.20
-25. H7
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ICP Data Report (File 53)

Sample name
vrogramme :

NAME MV INT

Al 1.94
Sb 0.37
As 1.05
Ba 3.84
De 0.68
Di 3.77
b 4.43
Cd 2.21
Ca 0.48
Ce 5.20
Cr 1.27
Co 0.26
Cu 2.87
Eu 4.02
Fe 1.59
La 0.35
Pb 0.27
Li 3.8?
Mg 0.44
Mn 0.75
Hq 4.30
h c 1.62
Nd 5.34
Ni 3.30
P 1.29
K 3.26
Sm 5.00
S o 1.70
Si 3.23
A,3 14.75
Na 5.33
Sr 3.62
S 0.72
Ta 3.63
11 4.23
Th 1.05
S U 1.21
Ti 3.44
u 1.30
U 5.02
V 4.24
Zn 2.29
Zr 4.59

HNO3
SST

CONCEN

-0.217
-0.108
-0.040

(-0.016
-0.001
-0.157
-0.017

(-0.010
-0.001
-0.531

(-0.065
-0.017
-0.030

(-0.010
-0.013
-0.037
-0.007

(-0.025
-0.001
-0.002

(-0.022
-0.014

(-0.989
(-0.023

0.011
(-0.866
-0.613
-0.143
-0.096
-0.036

(-0.269
-0.006
-0.042
-0.071
-0.522
-0.336
-0.021

(-0.021
(-0.050
(-4.051
-0.022

(-0.004
-0.058

19-

RS11

--13.27
-20.83
-34.56
12.45

-18.65
-19.92
-11.21
-7.71

-93.91
-13.75
-10.00
--24.74
-13. 27
-11.03
-8.62

-26. 0:3
-299.98

-10.93
-13.95
-6.52
-6.99

-13.01
--5.38

-18.2b
60.93

-13.12
-13.7 8
-0.45
--t.74

-13. 45
-13.62
-15.42
-17.50
-15.41
-18.94
-15.37
-21.35
-12.53
-24.90
-11.71
-22.21
-22.92
-14.76

-Apr-90 13:48:24
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ICP Data Report (File 54)

Sample name
Sample code 1
Sample code 3
Pro9ra mtie

NAME

78C.113
S5T1
tIRECT
SST

MV INT CONCEN

2.07
1.09
1.21

140.61
0.73
4.00

130.90
158. 55
199.16
10.17
32.06
2.44

49.49
4.70

62.38
0.38
0.27

86.49
210.33
133.64

4.27
1 .77

10.62
79.65

1.40
8.46
5.15
3.40
3.39

15.34
32.63

250.52
0.94
3.91
4.53
1.12

110.16
3 .56
1.62
5.50
4.40

304 .68
4.74

0.114
10.502
0.006
9.956
0.001
0.069
9.683
9.775

10.1,53
9.218
9.192
B.123

10.111
0.021
9.961
0.068
0.177
9.974

10.047
9.892

(-0.024
0.012
8.811
9 .862
0.101

24.672
-0.244
3.268
0.010

-0.008
24.771
10.111
0.229
0.003
0.250
0.179

49.570
--. 008
0.196
2.677

-0.002
9.876

-0.007

19-Apr-90 13:52:03

RSD

10.33
1.18
a8. 5 C)

0.63
15.55
15.!57
0.64
0.59
0.58
1.07
0.39
1.71
0.60
3.05
0.77
3.27

18.33
0.53
0.71
0.51

-7.96
10.50

1 .65
0.72

11 . 89
0.03

-10.77
1.25

53.25
-8.95
0.73
0.70
4.96

326.86
23.46
10.19
0.00

--2.20
8.95
4.61

-145.01
0.52

-13.01
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ICP Data Report (File 55)

Sample rame : 82B38F
Sample code 1 : SST2
Sample code 2 : DIkECT
Programme : SST 19-Apr-90 13:5 557

NAME MV INT CONCEN RSD

Al 3.67 4.304 0.97
Sb 0.42 0.659 1.29
A 2.97 1.541 1.05
B.3 4.27 0.015 11.38
Ie 0.73 0.001 3.45
Di 57.99 54.625 0.79
B 5.35 0.053 7.92
Cd 2.43 0.003 21.32
C3 0.74 0.013 1.01
Ce 5.71 0.475 14.37
Cr 1.64 0.046 9.32
Co 0.27 0.015 3B.19
C u 4.07 0.231 0.73
Eu 218.24 9.760 1.03
re 1.99 0.053 1.64
L a 12.52 )47.013 0.90
Pb 2.79 53.774 0.84
L i 4.25 0.021 8.55
H) 0.59 0.006 1.28
Mn 0.91 0.010 1.12
H3 4.92 0.019 19.05
Mo 1.82 0.019 2.74
Nd 6.03 0.290 42.95
Ni 3.66 0.024 15.89
P 1.62 0.289 6.22
K 3.37 -0.325 -35.49
Sm 9.46 10.019 0.67
Se 1.90 0.256 7.88
Si 4.18 0.545 1.31
Aq 246.22 10.784 0.85
N3 5.62 -0.007 -271.53
Sr 3.94 0.007 11.47
S 0.85 0.125 4.55
T 4.19 0.163 9.57
T1 6.74 5.853 0.54
Th 7.65 53.265 0.92
Sn 1.44 0.077 4.00
Ti 4.11 0.057 3.53
W 1.41 0.024 7.70
U 9.14 54.069 0.91
V 6.2@ 0.230 1.16
Zr 2.65 0.007 2.91
Zr 5.13 0.124 5.71
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ICP Data Report (File 56)

Sample rame
Sample code 1 :
Sample code 2 :
P ro9r armme

NAME MV INT

Al 21.35
Sb 0.46
As 70.50
B a 4.22
le 237.25
Bi 4.80

5.27
Cd 2.54
Ca 0.74
Ce 5.41
Cr, 1.46
Co 0.28
C u 3.22
Eu 4.20
Fe 1.93
La 0.36
Pt. 0.28
Li 4.10
Mg (0.51
Mn 1.02
H3 388.50
Mo 285.93
Nd 5.62
Ni 7.25
P 60.72
K 3.36
S 5.23
Se 27.86
Si 70.34
A' 22.22
Na 5.69
Sr 3.81
S 41.10
T a 119.73
T1 25.41
Th 1.20
Sn 1.69
Ti 439.19
w 27.47
U 6.07
V 86.51
2n- 3.49
Zr 152.07

77C III
SST3
DIR ECT
GST

CONCEN

50.388
1.268

57.163
0.011
9.805
0.B77
0.047
0.010
0.013

-0.117
-0.008

0.072
0.046

-0.002
0.043
0.012
0.305
0.003
0. 002
0.018

25.097
48. 465
-0.476
0.489

49.620
-0.378
-0.060
52.398
45.093
0.313
0.056
0.002

50. 812
48.183
53.347
0.836
0.184

50.435
20.684
10.B11
10.125
0.035

49.971

19-Apr-90 13:59:49

1.01
7.07
1.04

25.H0
0.17
6.79
8. C 3
8.92
0.61

-98.48
--50.01

2.99

-108.01
12.06
00.19
4.03

236.49

3.71
1.04
0.99

-20.54
0.55
2.58

-39.41
-208.36

0.75
1.22
1.57

89.49
66.66
1.90
0.79
2.93
8.56
4.81
1.33
1.21
G .66
0.56
1.48
1.17
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APPENDIX A
ANALYTICAL ANALYSIS CARDS



.1

F 125.-500 SEGMENT-B 11-17-89 '10810 24
o.e--tt 640Mtecsw-ft~d IR-L.. A$ Cunqs 'Caes ode posn

PRT-SIZE LI-O0O-200 NONE WB75L 0
S,,a S&e c gtoner 30

7-2Y

PARTICLE SIZE
DISTRIUTION e 4"46)

0-An8II-2 A .- Aml"ys-4 rw-

D.1. T",, Conpd.t.d L bJn1. M9

e4aes1 ,e

S..rm NO. samM Pn~ol Cat. TW. Il.Ad IPrkwy

F 125.-5000 SEGMENT-B j 11-17-89 10:10 16
UnViw,. t.nd.rd P.n.AItnfl Chw Cod" . .

APFR/OTR LI-000-200 NONE WB75L 0
S?" Sue. cu,~ ID

A. JAR ID#746
B. JAR TARE WT.-1.1

D C-E- 5tT. 1 .50
E. EST. VOL./LENGTH IS
F. VISUAL REMARKS

6d- i.i-b.*

~ AS

,/ ,f a-4 -44 |
/24-4A,. -4'. Yn

A-" - .1 01;S. h/" A:I .26$qIA-"-3 A-"%n-4 6

I-rI
o~te Tir . C-epift~d Lab n c

F 125.-5(03 SEGMENT-B 11-17-89 10:10 16
oetrmmtio Meth.&,st-.,~d R.euit cher. code A.-un

HOMOGZT LI-000-200 NONE WE475L 0
S.,p4e S re CIo- ., i

}ff t44-

A.Wyl-9 " /w -r 24" 1 AnalyV,-3 A-a - A f. - s

Hmr 1r0 Hr r rs

Des. T-. Comttd Lab Unif Mgt

F 125.-50011 SEGMENT-B 11-17-89 10:10 18
Dwtennton MhtoSmWO~O O..,I Und, Ca.g Cod. A.roo.

VOA SAMP LI-000-200 NONE WB75L 0
S..I. Bsz. Cinmmod

DUPLICATE SAMPLE

AOWyO. 1 '-' / ys%-2&// Pq) A y"-3 A2lyst - 4 An.y.* - I

r.Hr. Ir) Mn'Mr

A/ -- /-f-5;
D~teEmocomided L~bL~tMgr

6,4O-cms jp-sc-s"

c0

-D

6.4-061as -i-s



Physical Properties

'I.,
0-

-Il

y~
A~- ~ ~1l

~ 00
N
-.-

-c

cz V
C

4

2



S.t7No srmploPOinl 01e T," 4 P nty

F 292.-5515 SEGMENT-E 11-21-89 8:30 19

UmfS ,..e.rd R~s.AI no g CoW, AUnf,

tH LA-212-103 X RECOVERY WE75L C)

? 089050
P.-t.a. Ckc i-soe net:
LMCS CHECK P
DH FOUND
STD 1D
SAMPLE T EHF'Il (3r

/ 10.0

m." - I A * - 2 A -3 A-ym .4 - .i 5

Date ~Tim- Co.p-Tied LaU

e No. 3m b Poirn D T.- %.-a Pno.

F 125.-5015 SEGMENT-B 11-17-89 10:10 19
Do tr t Mt.&d/Snd..d I ."u'Pt. C 4. Co'. M'

oH LA-212-103 NONE WB75L 0
56.pl. sin} C

? 3 . A6 /f /4 . --
DH f;

A -Anrlyet - y 4 Ane. I - 6

D" T- CoopI..d Lt - W

' '
I 1 W I ( I

LI)

F 100.-5515 SEGMENT-1 11-15-89 19

D.rmnnIOO metldistaafr" 44n LnnLt ' Ch.rg. Cod. P n

oH LA-212-103 1% RECOVERY WB7SL I

?' )'8545

LMCS. CHECK SMPLE
cH FOUND /P./w

L CMPLE H C PLE

00 1

Anlyet 1 A-lyst -2 A-y -3 Ary4W .4 An.4yS - 6

Dete Ti-e Crnp e 1.at Ur.

SodcI No M."43 PHn 0. .

F 126.-5115 SEGMENT-C 11-17-9 10:10 19

Do-Oloneson ume t -cwtadad neu nt hrge pl.Mnm

oH LA-212-103 NONE WB75L 0

S.np.. &a C-.tonw ID

? .r. C0890a4s7,.
DH.

Ars Wl Anl .2 Anbly* - 3 Anotyu - 4 AnYW -

Date Tfme Cmpwtd Lab U
L '__f'I s Iww.-'41 -o

0
-- h

0

(D

1-1



S.nal No. &._p4mplPown 0". TI"e '--sd Priorty
F 121.-5311 SEGMENT-22 11-15-89 10.56 18 p

DH LA-212-103 NONE WB75L 0
S.p4. Seo Cu ID

7089045 o
%16.4w ce wartlna. en:
LMYP TECK SAMPLE v)
DH D___ 0l

TDDs A TE.M

(D
A01ysi-l A-fl 2 A-lye - 2 A y - 4 A

DaeTie Comp*Wt Lab Ul v
-(442-09 __-_-_3



sfW No. samp. Point Do* TI-1 I...d Nrb1,y

F 126.-511 SEGMENT-C 11-17-89 10.10 19
owukt*,% "llh,.VS~ed F 0 itiI s cLtrq. Cod p_.2

7. H20 LA-564-10 . WB75L 0
s&-pei. Ca..- ID

? W3047P - 0,11 COODLeA81cnm. 41-ill:
DUPLICATE SAMPLE

C 2 Z- , 53
7- - / , ( ?S/

2. ZZ- 2-o z7?
1- 22, zo '_7

Aey -1 Anulyil - Ar.tyt - 3 Andyu1 - 4 Anelyst - 5
A-" -* A-tr.. .- 0y 4

Do.t Ton. Coops.. Lab Urp Q p

9 T-i 1 fti-mly

F 309.-5010 SEGMENT-V . 11-21-89 8:32 18
0 .

,.,,n.bon beltoGst a'nd.,d ct-.. Cod. P-
V H20 LA-564-101 WB75L 0

s~, 3I. S~* C.me v. w0
? 089050

REAENT ELANK
, ZZ'oZ/ C, c 2 _

S22,0/2/ 7~ z , / o/ >

22 oo5/ z /,w/66
Anyi1A'tyit-Z A.3- A, I t4 M '--"p -- '

S0.

D.j Tin.e compm.d L t k Mgr

Se.1 N. Smp Pot Tn 19
F 292.- V( SEGMENT-E 11-21-89 8:29 19

3on'OOIasoO uMoedst~mnarC Pu.0i Uno Car cod. Rn.

. H20 LA-564-101 . RECOVERY WD75L 0
s..np. Sao C.*IonI 0

7' / O~
Re.mks. CatIAica , P-nulO:

LMCS CHECK SAMPLE
LMCS ID c -

5 232,.z/ &. 3.2 33 ---
2 /9S2 9"-f 1, 17?.
2Z-. /07/ -I zZ. 5o 4/

2 z , /o / / - 2 2 .- /7 ''//
t - 1 n3 A yt -4 A-" -

Ti-_ C z Wl- LabLi
/ - *.-0 ..-- " ei-s ma-a

"dc: o. s.~ p~n ie'h. ii Plo

F 125.-5010 SEGMENT-B 11-17-89 10:10 19
0** int* M*'hod'sen4.ne Poio4 Lo naCa.,. Cod. nn

7. H20 LA-564-101 0C WB75L 0

%-mn.. calctim _, Fle"us:- She ~- 90 4d

, 22,72-

T. 2 L

-0
(D

C-(D

c-
C+

(D

Ln



S.'W N.. ~ PdT.I ~ Pirt
0oo.-, 10 SEGMENT- 7 11-15-89 10:54 19

~ ~ tS n.d A%- AI (Ui CC 5
S0 LA-5- EOVERY c7'

? z

LMCS CHECK SAMPLE 0
LMCS ID1*. 1

-2 1 / .. 1~ 2li /,t

A-yst - I A.dre - 2 A-" - a A-" - 4 An." - 6

T-m Corvw"e Lab Unitm.

. 00'0,3s

-0

c-t-

C-+

cy)

6



F 171.-610C SEGMENT-H 11-17-89 10:11 18
D&4r- t-o WtSUo dtl. d R..m trsils C .rg1 Cod. R.-n

FUSION LA-549-141 G/L WB75L C)
S...v . &i.., ,

089047

DUPLICATE ANALY
GRAMS SAMPLE -. -
VOLUME ON
COMPLETION N L

0 - A" /q1- 3 " -4 A.6

r4WMrS Mr0 MAO

o., n..c~rt..n.

so'w No SnpE; P~t P.MDOG Th b d P"bo.ty

F 130.-600C SEGMENT-G 11-17-B9 JC:II 18
Deteunaon Ahodtandri ead js rg. Cod. A.-n

FUSION LA-549- 141 G/L WB75L
Sarp. So. Co.i n jD

7 0S9047
GRAMS SAMPLE *
VOLUME ON -.--
COMPLETION.'A5~-

-3 .

HHrm Hrs Hr. H.

AT C-pl ..e L t Unt

~'~1
C

0

0
0

0



5r No, So-o Po4it r- lt. I d Priory

F 30B.-632C SEGMENT-U 11-21-89 8:32 18

AT LA-548-101 'uCI/L WB75L 0

J i089050
REAGENT BLANK

Ana'y.t-I A "-2 An.I.1- - AA-" ,W .I

M'NHr Hru Hro Nro

Tmo@ comte I.ab .Mut r

64,W3S1 - o-.m

t fo Nvwe P Id i t 0 m g T I d I , o t y

F 131.-6120 SEGMENT-H 11-17--9 10:11 19

0*'"""*" "''e1sU ded Ot g um"a C." pee. mrus
AT LA-548-101 uCI/L WB75L 0

- /- / 09047

DUPLICATE SAMPLE

A-W -I -"t-2 A-yI- 3 A.". Ao..yI r

HraMrs HnMr Ms

-T. C.op..d Lb U._ ,

/-A-o -1-s

$.I No. -pW4 A
0  Dew T. iqw py

F 105.-6520 SEGMENT-6 11-15-89 10:55 19

cm-ntto"tAb MO dsO.nd.,d . U'fS cp.%* Cof Fnlo,

AT LA. 1.01 % RECOVERY WB75L 0

s4e Sen .1 0:

LMCS CHECK SAMPLE
LMCS ID

A'y.I-1 AriyO .2 A""lt A3yt ..

Hps

IJ Tim Compiwde LA b- M-oo MOW N

soo No. Tismpbe Pl0 D"td Tont d Prit

F 130.-6020 SEGMENT-G 11-17-89 10:11 19
D.emiu- .. se ta dr cj,.n.esr. ce. Flo-.

AT LA-548-101 uCI/L WB75L 0
S.mvie sFz. Cto. I

/ -16-500 089047

6A -IA

MrO Mro rs We No

7i-o Co-pbetod Ltb L 9



Total Alpha Analysis on the Fusion Dissolution

Iy

Ci

I -

I -

U.

In- a

S

C; !

-30
(N'

'4-4
'0 4-

- Sr- I

P -

(-4

- -I-
- I

3

I9~

7k.4

g-)

9

A

s



SerWe NO. 3- Pi. "I TWle T . d Pro-iky

F 297.-652C SEGMENT-J 11-21-89 9:30 19

Det-rinfio eo/-asdr ee nt Csurp Code P "ns

AT LA-548-i01 . RECOVERY WB75L c)

S.Mpl. S..e C . ' ID-

Rewar, Ccebwa, P...lm: 3
LMCS CHECK SAMPLE
LMCS ID_

Ad iyst - An-y"t - 2 A - S Ao.Irt -4 A,*ya- . .

Tors lMro Mrs HA Mgr

T lo Copi.ted LOb Und Mgr

-5 -cj

S.- N r.n P y

F7.-77 FrMFNT-T R171 , 7:Ci 19
D1.t'tOnl I R."t Ut. c g. Code -

AT LA-r4e-101 7 RECOVERY WP75L 0
S.,,P

4
* sueCl.-I

.,p e 512 .

".eN .cAbn RIS
CWCrks .b ".ltin. Reslts:

SPIKE SAMP4E
SPIKE ID 644
SPIKE VOLUML4D.A) v.L.

c q.9f ) L.L~0) -- L .935) .D --.

Anmysl - I An.Wyg - 2 An-ly.1 - 3 AXa Yt - A -

Hr. Im Hr. S

)

-J /-,,t I-A '- /A A 0

0

C-fl

r.

Lo

(D

-r

--

0
C-+
...r
(D

d ID

X q-o6o -

Wne Ttme Compwetd LAb Unit Mwr

/ -3 74 j-'x 5A-aevm1 R-*-L 3



Total Alpha Analysis on the Fusion Dissolution
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F 308.-632 SEGMENT-U 11-21-89 8:32 16

I.";.!.: .nR A..,11 U,. ch. C.-

TB LA 101 uCI/L WB75L 0

089050
Mo% CkS onO, ... tA:m

REAGENT BLANK

Aaym - I AnawyT - 2 Anaiorm - 3 Anet 4 A-"y - 6

HrsHire Hra We Ms

T-m -90 Corrolew Lab Unit me

ll . N. 6e'nP Pwmn Date T-m -ny Pria-"tyF 131.-6125 SEGMENT-H 11-17-89 10:11 19
Dr3I.,nstlon jeNooostenar Ron 1s t CM'pg Cea O.u,-

TB ILA 'St,-101 uCI/L WB7SL 0

/-0l -/" -93 047As-E l, shns 0st-

DUPLICATE SAMPLE

Amly - I A-s - 2 Anlymt - 3 A-" - 4 A-y -6

Hr Hahre "rs Mrs

^% iforets Lab U~ar Z~ P

5-1,o No. 6S*.p1 Pot 1 0.1. T" ..-. d prioty

F 105.-6525 SEGMENT-6 11-15-89 10:55 19

U*PrAi L~tow.5000, Rood Lkos Charge Cods ;Wior

TB LA-! 101 R RECOVERY WB75L 0

sompop Siz Cu,

LMCS CHEC SAMPLE
LMCS ID

A -wA0yst-2 A..t - 3 A"y".-4 A.!yot - 11

- . Hra Hir mH'

Tore Cowpl4od L b - G . - L-

7 x
Seria No. Sae P~mnI Oslo Tbmw bosu PrIOrity

F 130.-6025 SEGMENT-G 11-17-89 10:11 19
To+m ,n I M&od'orstad.rd l..IT unr. Cr.g. Cod. .-

TB LA---M-101 uCI/L W075L 0
sx-pl. sir. 150 Vba

7 genfnU9047
Peorark.. COteInjIons, Rsutts:

A W . I Aralyl .2 AASywr - 3 An.yet - 4 Alyt- -

H,. Mrs MSH Mrs

to I T.-r Corp.rsd Lo et Orr



- -i 2 -inch -jAct 9Beta e 0f. 4e.3

se I e 1 ze Dilution , 202

- .0 2.124E+3 uNilL beta

1*

Muat f 2

- - 6. * 2.1164E+03 uti! beta
10

-',

Beta Calculation by W as 01-06-19" at 0:41:05
let 111 2 -ijck afett Ieta ef. 1 .3151
5ample size : I At Dilutiom : 202

mount I I

4Y597
- -U * 1.4X0E+43 aCi/L beta

Mount B 2

51114

10

SZ09-*Ot, J

- 6.0 * 1.4743E+3 uNAIL keta

SZ19-*LEL A

A ralculation by t Be 01-06-19 at 00:41:41
S DA 111 2 -inch "out Beta 04f. : .315r

S 77 5 ample size, : R aL ilation :

/i0nt I I

- --Z)
--

..- -- --

94B9
- 6.0 * 1.3479E-01 taCi/L beta

10

flaunt 1 2

,87,
- 6.0 - 1.4037E-01 uCi/L. beta

10

Beta Calculation by Y an 01-06-I9 at 02:38:45
let 118 2 -inch amwnt Beta -if. : .3151
Sample size : I ea Dilution : 1

Mount 1 1

56
- 6.0 ( 2.5801E-0 uCilea beta

10

Mount 1 2

50
- - 6.0 ( 2.5W01E-0 uCilea beta

1(0

F 308.-6325 TB
Z99-'901 3

-4

/ Y ? " / - 6 --9, L-R



S - i Po . s p . P o i Wn D . t . T n " . Pry

F 296.-6225 SEGMENT-I 11-21-99 1m3Q 19
cw-o..hwn leuxxd'sw.ldl A..01 lja.eft . coft %.u.

TB LA-%4*-101 X RECOVERY WB75L 0,

? 089050

SPIKE SAMPLErFM1
SP IKE I D g$f
SPIK~E VO C

~r Th'.C o L~b L~MgS,

IL1- ,ft~t

S74p4 Pt Date k- on

F 297.-6525 SEGMENT-J 11-21-89 I330 19
D. -inwloo m ldfst.4lde %.A U. C'cgw. Cod.

TB LA-'M-101 X RECOVERY WE475L
S- i Sao

-' r 08 50
LMCS CHECK SAMPLE
LMCS ID_____

A-lyW I A- -2 A -t- - - 4 -

Um Tffe COmi"d Lt~ LkI 1,19,

IA4-46 -. 44

7,l T=' F i A9 Zxa C, R / r ;1 tz- 9m R-N S 0 l -

I

I



Total Beta Analysis on the Fusion Dissolution
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Se. No S.-p4. Pou Il. T

F 3-O.-6330 SEGMENT-U 11-21-89 8:32 18
O..rmin-bO. I s.t01 ,e 'c r. c Rds mR '-

GEA LA-548-121 IuCI/L W975L 0

s4,pw sa c m ID

REAGENT PLANK

Am yst - I Ara"ys - 2 Anat- 3 AnsYv: -A4 AnwWt- 5

MssMrs Mrs Mrs

Onus Tx- CORVi*.ed L*UnIW 1.r

5.141 M.o S.-O P.14 os Ti Umis d Prk"rty
F 131i.-eli3( SEGMENT-H 11-17-89 11c: 11 19

Nt""-nlht" | L'Qoh./_sderd eo urut, c .r . * P_." I-s
GEA LA-540--121 CI/L WB75L 0

#4rs b.l. P....ft. :

DUPLICATE SAMPLE

FAr .O* ys 2 nst -3 A,4y" - 4 Aa t-s

Mr. rs Mrs Mrs

r- erO d L. lMr

/-7-7C
42 00-6 p t a;

I-.

Ser.Il OL 1 S-p. Point Doto Tk- Ik d Pnohv

F 129.-6530 SEGMENT-F 11-17-89 10:11 26

o,,,m~sen j W/dst-rdvd am Um.. c"'9' ." p__ ~ re
GEA LA-54PE-121 1. RECOYERY F215C 0

S~m~pw&M C- ID

? Sz J
P-irt.. calte s .l Rew o:

Lmcs ID__Yi~

C1 A -a F A /q . %

F ~ A 1. - 2 Am lE t 2- 11-17894 101S 19

H.m Mrs Mrs Mr. Mr.

ls. T,"e Cwpsted LO! -k Vg '

swnll Pdo. 3.1r,00 Poirn DleTn aood ft
F7 130. -60301 SEGMENT-G 11-17-89 1C0:11 19

car.lnoon &uAna s.# . r7= A.1 Lrit. C 4..g t Cod. A.-o

GEA LA-548-121 ItjCI/L WP75L Q

? /0 og 9 o

Anayst- 1A.*"ys . I A-alyr - A-"ys - 4 nle-

Mrs Mrs Pr" Mrs a

D0t. Timr. Co.petsd ' Mg
-7



Serkw No. Sfmpl. Point DM . Priorfty

F 297.-653. SESMENT-J 11-21-89 8:30 19

-atin MihodSdard P.." Units Chwrg. Codo Pents

GEA LA-548-121 % RECOVERY WB75L 0

Samp6. S-z. Cotot 10

LMCS CHEC 1 'V
LMCS ID_

Anar.1 t'- A Aryt -4 A"y - 6

Mr. met Ir s ,

D.4 T.- C-pd.t.d Urit Mr

, j 5~~~s40wws Pt-a

Serial No. S-0 pt Pfin 07t -- u 1ori4
F 296.--623L 5NECMENT-I 11-21-9 830 19

Deerinton Meho/tadad R-sul Urita Chage od 7eun
GEA LA-54G-121 X RECOVERY WB75L 0

S-v. S-z C 10oer|

SPIKE SAMFE '
SPIKE ID
SPIKE VDELUMoo i

A'& yet - I A-Wys - 2 Ana yvt - 3 An s W- 4 AnayW - 5

HMs M's

0.16 Tin. Co.mph4.d 11i Mg

/5 z6D-- IS- 10431



Sea No. S-Ip. POir_ cmii to'. I.ood P.o my

F 131.-614T SEGMENT-H 11-17-89 10:11 23

Dee into IA.*hod/Stndord 0113f UOt.C'rg Cod. Monw

U LA-925-106 G/L I WB75L 0

S. 089047

DUPLICATE SAMPLE

Do. Tlm Ccomlted Lob Un,? UI

/-5-9', _ __

S1p4. Poin Dole Ti* %&. N y

F 120.-6340 SEGMENT-21 11-15-89 10158 18

DeWm..w I leh10S1,am .tno me. kt. Cb.r.c . P._-
U LA-925-106 G/L W875L 0

ar- -- no--''7

, r,>o ;>- \0 (-) - , ko 6 % 5

-o(o

A""tyt I An-yo.-2 Aa ys- 3 A.y-4 A-y - 5

c1ZI' __

S . P DMD. Tkmr Imo d PrIorfly

F 130.-6040 SEGMENT-G 11-17-89 10:11 23
D0.lr.tiw, M.rn d'SltndaId . i 's ' Chr.g. Cod.t P.,.s

U LA-925-106 G/L WB75L 0
0-- -/ 'URSO4?S-l i 47

? ./-0 -
2lk.C1li- , .Wt

9

N is T i - C c r Ap .d L b U Lfr
/-5-9c0

, nrtl No.S-4 .D.8T 
oa

F 297.-6541 SEGrENT-J 11-21-

, .dStJd-d 
Re- Units *r, C

U LA-925-106 /. RECOVERY WE75L

S-pw,, Size

LMCS CHECK SAMPLE 7
LMCS I D

yIet- lb eyc.& 33y ;I- A

ove TF, e~com d L.. U

TOIC Cr)00?.d Lob Ur~' U0, OWX

C
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(D~
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1 1 3448M.Ni (A-10-va



Sen~lNo. Sm Poe DM.T-m 1-6 PrlnyF 105.-6540 SFGHENT-6 11-15-69 1.0:55 27,
DeW.0000A W.t 4s d." td F. u s C-.. Cod. P. .,

U LA-925-106 I% RECOVERY WB75L 0
S.ns 5 . s-I,.In.. ID

"? /o 0 -13 -
P.I" cl c1.0r,..u: V)O gA | i /ob s ||/
LMCS CHECY
LCS I (D --ro 0t / &) - 0,1.

S.-- -76- 6

Anm"I -I A-PM. .2 Am yI*.2 A .4 aiyv-

Mmo rro t m

EW Ti" Con.-

/50 114 -1

297.-6540S ENT- 11-21-89 2:30 23

U LA-925-106 % RECOVERY WB75L (I
5.n-pf Sin Ct, I D

LI'CS CH" !D Am8 -

LMCS ~ TD%

lVW 2 A-" 13 A 'V 4 Hra -5

* V e*Hm''

:ae -7- -F
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-I
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op 6.7e F- - 17 2
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Uranium Analysis of the Fusion Dissolution
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F 136.-7100 SEGMENT-M I 11-17-89 10!12 19

H2O-DGST LA-504-101 G/L WB75L 0
SVp Sa. C.st0. to

089047

DUPLICATE ANALYSIf
GRAMS SAMPLE *;L7
VOLUME ON
COMPLETION 50 L

TIii, ( op.t - L I U4

S ns N o .~ ' on D.ie TI u b ~ P rba y

F 137.-720 SEBMENT-N 11-17-89 10?13 19

H20-DGST LA-504-101 .% RECOVERY WB75L C)
simp St" cll, to

7 089047

SPIKED ANALYSIS
GRAMS SAMPLE Y015
VOLUME ON -Q

VOLUME SPIE 1.c)84
SPIKE ID

No ."t-~ 2 Oetm Ta. 8 A "

l601 , /71

F 135.-7000 SEGMENT-L 11-17-89 10:12 19

DWeVrmasO NeiNows' .e~d P...u Un a c're Ce Ra.e-

H2O-DGST LA-504-1O1 G/L WB75L 0
tCuc,,w ID

7 US9047

GRAMS SAMPLE .44

VOUM ON Vp1~L UE

F 15/0 l EM--7 0 1 2 1"

?/9 05904

~1

(D
C+,

0

1-

N,

64-460-491 Iii-m



S.nol No. s-** Po"i Dew TIWe % d PFIot"y

F 726.-7371 SEGMENT-W 12-11-89 8:20 26
DStmi-tboN whow/SI dd R-lt UoIf Chirs Code ARzn.

F LA-533-105 PPM WE75L 5L
Sc-P. Sao C.Iom.r ID

Aemerkl, Cali on.RI.-. :

REAGENT BLANK

Anayst- 1Anays - Aryst- Ardyst -4

T".." Conp L kt Mg,

Se I NO Smrple PoIn" De T- I..d -f

F 136.-7171 SEGMENT-M 11-17-89 10:13 19
D.4-mito00 k6tod'st-dad lew Li C1.100 Cods irns

F LA-533-i05 PPM WB75L 0.
SemV* Sl.. C-..om.r ID

089047

DUPLICATE SAMPLE

Analst -1 Adret- 2 A-Wys - 3 Ane yw - 4 .

T-e C rs L. LkrA MgMr

4- o-s -- s

S.r.I No. p Pn.,4 De Tie Ieoe Pno*k

F 714.-7571 SEGMENT-K 12-11-89 8:16 26
DO.ri..,nIio Nelotn~dS ard Asoll Unho Chorge Code Aron.

F LA-533-105 V% RECOYERY WB75L 0
Scm7 S1e Cutor C7

100-10
Roearki, C.Ie.Ion.. RonAg-

LMCS CHEQ.SA
LMCS ID / /

Anayst- 1AnaIyM - 2 A-aIrW - 3 Aa- 4

Detl 
r-aCopWed Ltb Lru

Sen.l Nm. sarnp" Pftn Date T-m 1-ue 1-"r~

f7 135.-7071 SEGMENT-L 11-17-89 10:12 19

F 1 oLA-533-105 PPM WB7L
S-mpw Sin -'994

f''2

7 , po.Por.t1... Pfo7

Re 1r.-C707 1n MalSE: IN 1178'1:2 1

.5-s I s tv

S,. .- 2 A -y - 3 A -y - 4

N) M-eeeM61 0-W-83)



Se.al NO, 0.11l Pon -~ Iis i -tge
F 138.-7571 SEGMENT-O 11-17-89 10:13 19

F LA-533-105 % RECOVERY W575L 0

100- 10

LMCS E K S E
LtICS I

00

y

5e . w % . 1 S -m p w P o m D st s T i e . . d P n 4 1eF 717.-7271 SEGhENT-N 12-11-89 8:17 j 26

F LA-533-105 RECOVERY W[B75L

-.WN, Sam ck% 10

s /s0 */.
F6-k. ~ ~ ~ C. s. P-al

SPIKE SAMPLE
SPIKE IrD 36C?1,7
SPIKE VOLUME 3n/6n

~* oo,9

A s" ) - I )ryl-2 A-W-3 AWK

3o

"40X-Ml fIN-10-833 .



Sn-W No. S-vp.. Poni D.e Tl"e b.d PrW |

F 726.-737 SEGMENT-W 12-11-89 8:20 26,
DNemetin Mtod/4lano d IP..A Uo.Is 1C'hrg. Code Perus

CL LA-533-105 BPPM WB75L 0
S-zp. SinCooio r gO

Re.ftrks Caust- .ns . ut:
REAGENT BLANK

Anayst- Anlys -2 An-lyWt 3 Aayt-4

-A/7/M 21~N

Dm Thy CoophNwd Lb Uni Mgr

S61I No. g.mp,. PoInt DWe Trn.. d kty

F 136.-717 SEGMENT-M l 11-17-89 10:13 19
Determinto, MthodwS'.nd.ard N i Unt. C g Codo A.n

CL LA-533-105 lFPPM WB75L 0
Sp . sin~~nI

/00-/o 0890
P&isak. Cac Fnoa euft!:
DUPLICATE SAMPLE

l/o, /fp V

HaHrm H

A Tr Comp*.imd Lob Lket

6L/ _____

S-1st No S-mpvt Point D*-6 Th'. Nud rorI ty

F 714.-7572 SEGMENT-K 12-11-B9 8:16 26
Detrinti Mthod/S dd A.oolt Ln " Ch4rg. Cod Rytr*

CL LA-533-105 % RECOVERY W75L 0
s~mps sueComioo. ID

100- 10
Ifroarks, CmtCulaIlo. ReouAtm:

LMCS ID P0

A-"ys - I A Wyt- 2 A-"ys - 3 An-lyM - 4

11* /7 /W& -

Do.4 T-- Compild Lb Uit

- p i-e F -- 
a -D e

S.ria No Sample Poin: 0.1 Tin. le.d PrMt

F 135.-7072 SEGMENT-L 11-17-89 10:12 19
De6.miwtoo I M tahoOslnded .5 .A Imt Co C N1

CL LA-533-105 PPM W875L 0
S.mni 

si. 047
? (0c-o

Ajtw I A An4y - 2 A-frol -4

f0 T " Cnp4 d Lb Unit #AV

&.6K*Qol I-lo-W3

0



C,,

0

S.- ".O s.n$. Pot t. I Tw ",d PI-*,

F 138.-7572 SEGMENT-0 11-17-89 10:13 19

D.*non~,on bWhd'son.,d R..0i U..s chsI. Coft re

CL LA-533-105 % RECOVERY WB75L co
6.mp. s".. C o*'. 10

100-10 089047
ft. -k., Cw.Wti o mesA.:

LMCS CH E" S* LE

A .y - 2 An. rst - 3 A I. - 4

(p& 0 a /7/

F 717.-7272 SEGMENT-N 12-11-89 8.17 26

Ni- tio Wl sllndlld -. ", ulas 0"-r C7a ~ rn
CL LA-533-105 % RECOVERY WB75L 0

S..vOp. s-. 10trmI

SF IKE SMPL~~~
SPIKE . . /
SPIKE -- J -9 /7

"0"s - I A " 2 A 3 A.f - 4

__ 4

- I - 10 U40IOCt" fP-O-W



s wo No. S EvG.Pv in T .o j to',. o. d Nio I9

F 726.-7373 SEGMENT-W - 12-11-89 8:20 26

N03 LA-533-105 PPM WB75L 0
s'opt. C,,.lomr S-M

7
ft,,k. C.Ie.t.crae . : 

REAGENT BLANK

.5--

let. Tho. Co-p o'.d Lob Uo

F 136.-7173 SEGMENT-M 11-17-69 10:13 19

N03 LA-533-105 PPM WB75L 0
S... e s C...., o 1 10

?700/ 03047

DUPLICATE SAMPLE

,y-A,.l-2 A-.-3 ArAr4.4

j'.,. (A Lo1.31

Soji.l No. S.,npa Poinq 0... Thr. I..ood Peo9y

F 714.-7573 SEGMENT-K 12-11-89 8:16 26
Not Mehodstnd.d t crg. C od. .e.

N03 LA-533-105 RECOVERY WB75L 0
5.'.p & C.W1., I D

100-10

LMCS CHEL
LMCS ID

Ser. No S.orAo Poin9 DW TN. .deod w

F 135.-7073 SEGMENT-L 11-17-89 10:12 19

N03 LA-533-105 PPM WB75L C
SP4 S.- C.,.- ID

?,00/ 08.9047

A.'ar, icl AoR. 2 -Itc-* Ady-

N.3

Tin Corplftpd Lt u 0

:4

:4

v I .OKO-0e1 eo



Ion Chromatoqraphic Analysis of the Water Diqestion - Nitrate Analysis
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S.r01 No. Samp, POM DS1 Ti 1 I..wAd Priolfy

F 726.-7374 SEGMENT-W 12-11-89 8s20 26
N .Mt.l V*S lod.,4 -. 0 U.08 Chro Cod. %o,,,

P04 LA-533-105 PPM WB75L 0
s~mpl. so. C,.=iom~ IC

REAGENT BLANK

AFa" - 1 A3Mya. -. 2 A "T-M3 A11-y7- 14

D. T., Cob-'dWr~ un i

.nalwi M-Sn polm ole T-n -mm Ir r-y"

F 13-6.-:717415 SEGMENT-M 11-17-e9 10 3137 19

Po4 LA-533-105 PPM WB75L 0

7-p s. -/ '0 '§ 9 0 4 7

DUPLICATE SAMPLE

A - - -I A y St - 3 Ar - 4

7Mr mrs Hm Ms

0"T. Co.,p4.td LAb Lint ~gr
.5~ U

so- NO. STp-t POk .. Pr

F 714.-7574 SEGMENT-K 12-11-89 8:16 26
o~amiesn es-sWadard .wI uras urs coft iwl

PD4 LA-533-105 V. RECOVERY WB75L 0
S",Vw See cje,..r 10

100-1co

LMCS CHECK S LE
LMCS ID It/

q4

Cor'rs Hr d L rb Mrb a

A-f. - I-A. cAmpyo. .4suu

..W..a m.,fire

Sorel No Smo4 P0,01 T-o. I.d P.'1 r*y

F 135.-7074 SEGMENT-L 11-17-89 10:12 19
o .o.r-oS.m.d Iet Ubs Pnrt Cod, "" .*.

F04 LA-533-1,K PPM WB75L (

sampme si..cutme

?o. I )53947

Anst- 1An't oAt - - An6W yMt - 4

."

i



SorI1 No. 5. So. Po4 .1 TWG INAd Preori9,

F 138.-7574 SEGMENT-O 11-17-89 1(:13 19
D4.rintb..On k.ithod'sld.d A..up LIn Chrg C_ i;uS

P04 LA-533-105 . RECOVERY WB75L 0

100p -10eCstenr 0
%7 oo-io 0 ,7

LMCS CHE A E
LMCS ID!LJLJ.

C -,M 1 L ",

.7/a/t qo~~ups -
-1-s

Seriw No. S.mp&. Pait dt T" im d rrty

FR-;r&.-7274 SEGMENT-N 12-11-B9 8:17 26
Its Od A.'wn

P04 LA-533-105 1% RECOVERY WB75L 0

Samp16 Le Co'-V ID

SPIKE SAMPLE
SPIKE IDE 4
SPIKE VO

Fesi~ _Ma' rsHr

Dote Tn a

ms f)e2d)- O&

.1/4-1L-._

0
*1

0

0
La

0

(D

CD

Lo
CD

c-I
0
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